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PUBLICATIONS  OF  SAN  FRANCISCO  STATE  NORMAL  SCHOOL 

The  Teachers'  Manuals.  Some  years  ago  the  San  Francisco  State  Normal  School 
undertook  the  publication  of  courses  of  study  for  teaching  the  various  subjects  of  the 
curriculum  of  the  elementary  school.  These  courses  were  prepared  by  members  of  the 
faculty  and  were  the  outgrowths  of  daily  experience  in  directing  and  supervising  the 
teaching  by  student  teachers  in  the  Normal  Elementary  School.  The  original  purpose  of 
these  publications  was  to  furnish  to  these  student  teachers  directions  for  teaching  each 
of  the  subjects.  An  essential  necessity  in  their  construction  was  that  they  should  be 
very  explicit,  specific  and  practicable  in  use.  Gradually  there  grew  a  demand  for  them 
iby  teachers  in  the  public  schools,  and  the  Normal  School  began  to  print  larger  editions 
in  order  to  fill  this  new  need.  The  demand  from  the  public  school  sources  has  now  grown 
to  such  proportions  that  one  chief  service  of  the  institution  is  that  of  its  publications. 

Pupils'  Exercise  Books.  Up  to  1912  the  publications  had  been  confined  to  courses  of 
study  tor  the  assistance  of  teacliers.  During  1912  the  publication  of  pupils'  exercise  book^ 
accompanying  the  teachers'  bulletins,  was  commenced.  In  one  type  of  these  e.xercise  books 
the  pupils  write  directly  in  printed  lessons.  This  device  saves  a  large  amount  of  labor 
and  time  of  the  teacher  in  copying  upon  the  board  and  in  oral  instructions.  Further,  It 
saves  the  pupils'  time  in  copying  from  the  board.  But  pupils  can  make  progress  two  or 
three  times  faster  than  by  the  usual  method,  and  the  work  is  done  much  more  effectively 
and  without  this  sense  of  drudgery  either  to  pupil  or  teacher.  The  exercise  books  are 
printed  upon  paper  that  will  take  ink.  They  cost  little  or  no  more  than  the  common  blank 
books  of  the  same  quality  of  paper. 

Monographs.  There  is  now  commenced  a  series  of  monographs  of  a  practical  nature, 
aimed  to  assist  or  suggest  further  development  of  a  greater  efficiency  of  school  instruction. 

Three  Series.  There  have  been  three  series  of  publications  in  time — one  issued  prior 
to  the  great  fire  of  1906.  of  which  no  numbers  now  remain;  a  series  begun  in  1907  and 
continued  to  1914,  and,  finally,  the  Pupil's  Self-Instruction  series  begun  in  1914.  The 
latter  two  will  be  found  listed  below. 

System  of  Publication.  The  expense  of  these  publications  is  borne  cliiefly  by  a 
revolving  fund  obtained  by  their  sale.  They  are  printed  in  the  State  Printing  Office  and 
sold  practically  at  manufacturing  cost.  They  are  issued  merely  upon  the  authority  of  the 
individual  authors  and  the  editor  of  the  series,  and  do  not  represent  a  general  or  neces- 
sarily permanent  policy  of  the  school,  nor  a  consensus  of  its  faculty  or  trustees. 

How  to  Order.  All  orders  must  be  accompanied  by  school  district  warrant  check, 
.noney  order  or  stamps.  As  most  of  the  purchases  of  bulletins  and  pupils'  exercise  books 
are  now  made  by  the  school  districts,  teachers  who  send  orders  should  be  careful  to  secure 
the  signature  of  trustees  to  warrants  in  payment  for  orders,  so  that  delays  may  be  avoided. 
Be  careful,  also,  in  filling  out  orders  that  the  bulletins  are  listed  and  are  not  out  of  print. 

Make  all  warrants  or  orders  payable  to  "Bulletin  Fund.  San  Francisco  State  Normal 
School." 

Address:  STATE   NORMAL  SCHOOL, 

Buchanan  and  Waller  Sts.,  San   Francisco. 

MONOGRAPHS. 

Monograph  A.  A  remedy  for  Lock-Step  Schooling:  a  preliminary  report  upon  the 
weakness  and  impossibilities  of  the  class  system  of  instruction,  and  progress  to  date  in 
substituting  therefor  an  Individual  system  of  teaching.  By  Frederic  Burk.  Issued  free 
upon  application. 

Monograph  B.  Outline  courses  in  general  information  and  general  intelligence.  This 
monograph  undertakes  to  map  out  the  beginning  of  a  reorganization  of  the  high  school 
course  of  study,  not  only  for  the  better  preparation  of  those  intending  to  become  teachers, 
but  also  in  the  general  cause  of  wider  preparation  of  all  students  in  industrial,  civic  and 
social  intelligence.  To  students  intending  to  enter  the  San  Francisco  State  Normal  School 
the  monograph  will  be  sent  free. 

Section  I  printed  as  separate  pamphlet  American  History  and  Civics.  By  P.  F. 
Valentine  ;  price,  10  cents,  postpaid. 

Section  II  printed  as  separate  pamphlet.  General  History,  Science,  and  Literature; 
price,  10  cents,  postpaid.  • 
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Section  III  printed  as  separate  pamphlet.     Spelling,   Language  and  Grammar ;   price,  —  v.7' 

10  cevts,  postpaid.  '  ■ 

Tlie  tliree  sections  will  be  sent  tor  25  cents  postpaid.  In  lots  of  25  or  more,  expressage 
or  freight  paid  by  purchaser,   7^/4   cents  per  copy. 

Monograph  C.  (in  preparation).  This  will  be  a  sequel  to  Monograph  A,  giving  the  data 
ot  results  of  one  year's  experience  in  operating  an  Individual  system  of  instruction  In  the 
Normal  Elementary  Department.  It  will  show  the  records  of  about  500  pupils,  their 
variations    in    rates    of    progress,    etc. 

PUPIL'S  SELF-INSTRUCTION  SERIES. 

(Adapted  to  an   Individual   Method  of  Teaching.) 

The  occasion  and  general  plan  for  this  series  is  set  forth  in  Monograph  A.  We 
are  at  this  date  (August,  1914)  beginning  the  publication  of  a  series  of  pupils'  exercise 
books  and  teachers'  manuals  adapted  to  use  under  the  individual  system  of  instruction. 
They,  oC  course,  may  also  be  used  under  the  class  system  and  will  assist  in  teaching  by 
the  state  series  texts.  Their  plan  of  construction  embodies  the  features  outlined  in 
Monograph  A — the  "elastic"  lesson,  by  which  the  number  of  e.xercises  to  secure  compre- 
hension or  accuracy  varies  according  to  individual  needs;  the  adaptation  to  simplicity  of 
language;  the  lesson  directions  whereby  the  pupil  can  make  his  own  rate  of  progress  and, 
to  a  large  extent,  independently  of  prescribed  lessons  or  help  from  tlie  teacher;  the 
cumulative  reviews  by  which  all  principles  once  learned  are  carried  forward  automatically. 

Tliis  series  will  be  found  invaluable  especially  for  the  rural  school  where  pupils 
must  depend  largely  upon  their  own  resources.  The  teachers'  manuals  will  give  full 
directions    for   operation   of   tlie   system. 

There    are    now    upon    tlie    press    eleven    pupils'    exercise    books    of    the    Pupil's    Self- 
Instruction  Series  wliicli  slioiild  be  ready  for  distribution  during  October,  as  follows  : 
Arithmetic. 

No.   20 — Teacher's   Manual    to   accompany   Pupil's   books,    Nos.    21,    22,    and    23,    giving 
directions,   answers   to   examples  and   supplementary  examples. 

No.  21 — Pupil's  Exercise  Tablet  in  addition    and    subtraction. 

No.  22 — Pupil's  Exercise  Tablet  in  multiplication    and    short   division. 

No.  23 — Pupil's  Exercise  Tablet  in  compound   multiplication    and   long   division. 

No.  29— Problems  in  Percentage. 

(Double  number;  price  20  cents  and  5  cents  postage  or  at  $15  per  hundred  f.  o.  b.) 
No.   31 — Problems  in  Mensuration,  Part  I. 

No.   32 — Problems  in  Mensuration,  Part  II. 

Language. 

No.  42 — Pupil's  Exercise  Tablet  in  Language,  Part  I    (for    fifth    grades). 
No.  43 — Pupil's  Exercise  Tablet  in  Language,  Part  II. 
No.  44 — Pupil's  Exercise  Tablet  in  Language,  Part  III. 

History. 

No.  81 — Pupil's  Exercise  Book,  Part  I,   to  accompany  advanced  state  text. 

No.  82 — Pupil's  Exercise  Book,  Part  II. 

No.  83 — Pupil's  Exercise  Book.     DifBculties  of  History   Texts   Simply   Explained.     The 

Constitution,   Tariff,   Spoils  System.  Monroe  Doctrine,   Civil  Service,   States' 

Rights,   American  Democracy,   Religious   Toleration,   etc. 
Grammar. 

No.  51— Part  I. 
No.  52— Part  II. 

Geography. 

Bulletin  No.  18,  Teacher's  Manual  with  two  pupil's  exercise  Books  in  Map  Geography, 
is  partly  constructed  upon  the  individual  plan.  It  is  already  published  and 
may   be   obtained   upon  application.     (See   next  list.) 

PRICES. 

These  exercise  books  will  be  sold  at  the  uniform  price  of  10  cents  each  at  the  Normal 
School.  2  cents  added  for  postage,  in  mail  orders,  or  at  $7.50  per  100,  express  or  freight 
charges  charged  to  buyer.  In  order  to  secure  the  lower  rate  it  is  not  necessary  that  the 
orders  sliall  be  limited  to  one  number  but  can  be  made  up  of  any  numljers  of  this  series 
(exceptions  to  these  prices  noted  below). 


TEACHER'S  MANUAL. 

In  this  manual  there  are  taken  np  (1)  some  of  the  more  important  diffi- 
culties of  teaching  by  the  individual  method;  (2)  specifie  directions  regard- 
ing certain  lessons;  (3)  extra  drill  material  for  supplying  pupils  who  need 
more  than  is  given  in  the  tablets;  (4)  the  answers  to  the  examjiles  in  the 
Tablets,  Nos.  21,  22,  and  23,  upon  iutegers. 

The  Chief  Source  of  Inaccuracy. 

No  more  serious  blunder  in  tlie  teaching  of  arithmetic  has  been  committed 
than  in  attempting  to  force  pupils  to  do  feats  which  are  almost  impossible. 
and  quite  useless,  from  any  standpoint  except  pedantic  triclv.  As  types  of 
these,  the  effort  to  secure  accuracy  in  long  or  complicated  manipulation  of 
figures  is  conspicuous — long  columns  of  addition  and  several  of  then;, 
multiplying  several  figures  by  several  figures,  protracted  long  division, 
complicated  fractions  with  unheard-of  denominators,  decimals  carried 
beyond  the  dreams  of  avarice,  etc. 

The  simple  truth  is  that  the  chief  caase  of  inaccuracy  in  pupils  is  lack  of 
sureness  in  the  elemental  facts  of  combinations.  The  more  confusing  and  the 
more  liahle  to  error  we  make  the  examples,  the  further  we  are  from  the  road 
to  efficiency.  Secondly,  in  learning  any  thing  for  the  first  time  the  period 
before  fatigue  sets  in  is  always  short.  In  a  state  of  fatigue  we  can  learn 
little  or  nothing  and  we  are  more  apt  to  acquire  bad  habits.  For  illus- 
tration, the  chief  cause  of  the  errors  in  long  division  will  be  found  to  be 
lack  of  sureness  in  subtraction,  multiplication,  and  division  combinations. 
The  procedure  is  the  same  after  the  second  figure  in  the  quotient  is  obtained. 
Nothing  is  gained  for  drill  purposes,  therefore,  by  extending  the  process. 
We  can  not  remedy  the  errors  due  to  fatigue  by  forcing  effort  as  our  current 
methods  attempt — for  by  increasing  the  fatigue,  we  simply  create  greater 
liability  to  error  and  habits  of  error.  In  addition  a  long  column  is  useful 
only  in  giving  experience  with  the  higher  numbei's.  But  this  diificulty  i) 
may  be  obviated  by  commencing  the  column  with  a  higlier  number,  as  ^ 
in  accompanying  example.  The  pupil  should  be  tauglit  to  commence  ^ 
\\itli  G7 — not  to  add  the  first  column,  and  then  carry  to  the  second.  gy 
.\ftcr  a  pupil  has  performed  the  process  of  carrying  for  two  columns,       


the  process  is  identi-jal  ir  am:  mimber  of  eolunms  and  it  is  senseless  to  pro- 
long the  proeess  with  t?xe  only  result  in  view  that  of  increasing  the  liability 
to  error.  In  eoniponnd  nuiltiplicatlon.  our  effort,  for  drill  purposes,  must 
be  to  exercise  pupils  merely  to  teach  the  form  of  compound  multiplication, 
not  to  drill  upon  the  combinations. 

The  form  of  compound  multiplication  is  limited  to  two  figures  and  nothing 
new  is  introduced  by  a  multiplicand  of  more  than  two  figures.  Therefore 
in  these  exercise  books,  the  drill  is  concentrated  upon  the  shortest,  simplest 
t.ypes  of  the  four  fundamental  operations  in  order  to  lay  a  firm  foundation 
of  .sure  elemental  habits.  Later  in  the  course  some  exercises  in  longer  and 
more  complicated  operations  will  be  introduced,  within  reasonal)k'  limits,  in 
order  to  give  the  pupil  realization  of 'the  range  of  application. 

The  Lesson  Time — Beware  of  Errors  Due  to  Fatigue. 

Do  not  set  the  length  of  the  lesson,  hut  set  tlie  tiim:  for  it.  This  time 
should  not  exceed  ten  minutes  at  one  lesson  even  in  the  fourth  grade;  and  in 
the  beginning  steps  five  minutes  is  as  long  as  a  le.sson  can  be  profitable.  If 
you  require  or  permit  a  longer  time,  fatigue  will  set  in  and  cause  errors  and 
a  bad  habit.  Several  le.ssons  of  five  to  ten  minutes  per  day  may,  however,  be 
permitted.  We  are  accustomed  to  give  at  least  six  such  lessons  daily  in  the 
third  and  fourth  gi-ades. 

Teacher's  Help. 

The  teacher  should  give  no  more  help  than  is  necessary.  Self  dependence 
is  a  more  important  factor  in  success  than  any  other.  Allow  the  pupil  to 
try,  and  only  interfere  at  critical  moments  when  discouragement  is  about  to 
set  in.  But  it  is  essential  for  the  pupil  to  establish  the  habit  of  looking  first 
to  him.self  and  to  take  a  pride  in  doing  so.  The  teacher  is  a  last  resort.  As 
a  device  to  break  the  tendency  to  fly  to  the  teacher  at  any  new  difficulty,  let 
the  teacher  mark  her  initials  vipou  any  example  in  which  she  gives  help, 
praLse  those  who  have  no  such  marks,  and  in  persi-stent  cases,  require  dupli- 
cate exercises  to  be  worked  for  all  examples  in  which  help  is  given.  With  a 
little  training,  however,  pupils  will  acquire  the  spirit  of  pride  in  self- 
dependence  and  extremes  need  not  be  employed.  The  teacher  can  not  over- 
estimate the  importance  of  establishing  self-dependence  early.  Pupils  who 
secure  it  will  solve  examples  they  otherwise  would  spend  much  time  dawd- 
ling over,  and  their  progress  will  be  immeasurably  faster. 


The  Elastic  Lesson. 

The  purpose  of  the  elastic  lesson  is  to  provide  a  means  of  meeting  the 
obvious  fact  that  one  pupil  may  require  more  exercises  to  establish  a  given 
fact  or  habit  than  others,  or  that  one  pupil,  under  a  condition  of  motive  and 
attention  will  require  more  exercise  than  at  another  time  and  under  a 
different  set  of  conditions. 

Therefore,  this  tablet  is  arranged  to  offer  a  varialile  or  ela.stie  number  of 
duplicate  exei'cises.  all  aimed  to  establi.sh  in  the  pupil  a  given  fact  or  habit. 
If  he  establishes  this  fact  or  habit  by  working  a  few  examples,  as  shown  by 
his  accuracy,  then  it  is  obviously  unneeessarj^  for  him  to  work  others.  He 
should  proceed  to  the  next  ie.s.son.  If  he  does  not  succeed  with  the  few 
examples,  as  shovMi  by  inaccuracies,  then  it  is  obvious  he  needs  more  of  the 
same  type.  The  elastic  length  of  le.ssons  therefore  provides  for  this  con- 
dition. The  metliod  of  operating  this  system  is  explained  under  "correction 
of  errors.'" 

The  Review. 

It  is  clear  that  memory  requires  not  only  a  dt  finite  first  impression,  but 
requires  tamping  down  at  recurring  intervals.  These  reviews  are  provided 
aiitomatically  in  the  construction  of  the  examples,  and  for  all  usual  con- 
ditions will  be  found  sutficient.  But  there  are  always  extreme  exceptions. 
Teachers  will  find  that  now  and  then  a  pupil's  work  will  be  vitiated  by  an 
unaccountable  series  of  errors.  In  many  cases  investigation  will  reveal  that 
he  has  in  some  way  acquired  a  false  habit,  in  his  review  work,  and  whenever 
this  combination  recurs  he  will  blunder.  Tliii.s.  he  may  once  learn  that  tlie 
sum  of  6  and  7  ends  in  3,  but  later  he  may  get  the  reaction  that  the  sum  of 
6  and  7  eiid.s  in  .j.  and  5  in  place  of  3  will  constantly  cause  blunder.s.  The 
first  thing  to  do  is  to  locate  the  blunder.  The  most  direct  method  of  dis- 
covery is  to  have  pupil  do  some  oral  work.  Having  found  the  error,  it  may 
be  necessary  to  have  pupil  do  exercises  especially  constructed  to  meet  this 
error.  In  the  later  portion  of  the  exercises  space  and  devices  are  offered 
whereby  the  |mpil  may  coii.struet  many  of  lii.s  own  exercises. 

Preliminary  Work  in  Addition. 

The  preliminary  work  to  be  aee(im|>lislied  before  taking  up  column 
addition  is  as  follows: 

1.   Counting,  writing,  and  reading  of  numbers  to  100  and  over. 


2.  Counting  by  10,  commenting  with  any  number.  Later  drill  should  be 
given  to  secure  ready  answers  to  such  coml)inatious  as  23  and  10,  17  and  10, 
48  and  10,  etc. 

3.  Counting  by  5's,  cnmmem-iug-  with  a  number  ending  either  in  0  or  5 ; 
and  later,  ability  to  give  promptly  answers  to  such  combinations  as  10  and  5, 
25  and  5,  15  and  5,  etc. 

4.  Counting  by  2's  both  in  the  even  and  odd  series;  and  later,  ability  to 
give  answers  to  such  questions  as  13  and  2,  18  and  2,  15  and  2,  23  and  2, 
9  and  2,  etc. 

5.  Ability  to  add  any  figure  to  10,  20  and  any  other  number  ending  in  0, 
as  10  and  6,  20  and  9,  etc. 

The  following  devices  are  suggested: 

Number  Chart. 

It  will  be  found  of  assistance,  in  teaching  counting  by  I's,  10 's.  5's, 
2's,  etc.,  to  make  a  number  chart  by  pasting  paper  about  6  inches  wide,  end 
to  end,  so  as  to  make  a  length  of  7  or  8  feet.  Then  beginning  at  the  bottom 
write  the  figures  1,  2,  3,  4,  etc.,  ascending  to  50  at  least.  Hang  this  chart 
upon  the  wall  so  that  it  can  be  seen  by  all  pupils.  With  pointer,  and  by 
class  and  individual  work,  teach  the  four  types  of  counting  outlined.  It 
is  well  to  write  the  decade  numbers  10,  20,  30,  etc.,  in  color. 

Steps  in  Counting. 

1.  Teach  pupils  while  using  chart  to  point  definitely  to  numbers  named. 

2.  When  pupils  have  learned  to  count,  read,  and  write  the  figures,  have 
them,  at  the  board  and  upon  paper,  write  the  number  series  in  column  as  in 
the  chart  and  later  count  by  10 's,  5'.s,  and  2's  by  placing  a  check  after  the 
numbers. 

3.  When  pupils  have  learned  to  count  by  ID's  and  from  the  chart  or  board 
can  indicate  the  number  which  is  10  higher  than  any  given  ninnber,  give 
examples  like  this : 

10  10  10 

17  24  15 

Do  not,  of  course,  teach  nor  permit  them  to  add  by  carrying,  but  to  say  17 
and  10  are  27,  24  and  10  are  34;  when  in  doubt  teach  them  to  look  at  the 
chart.  As  5's,  2's  and  10  and  6,  20  and  7,  etc.,  are  mastered,  teach  the  same 
device.     This  will  aid  in  establishing  the  idea  and  habit  of  the  column. 


4.  Teach  the  expressiou  that  "16"  ends  in  "6."  "24"  ends  in  "4," 
20  ends  in  0,  etc.  We  shall  need  it  when  we  eome  to  teach  the  principle 
that  the  sum  of  two  numbers,  for  example,  "ending"  in  6  and  4  Avill  make 
a  number  ' '  ending  in  0. " 

5.  See  that  all  the  written  work  of  each  pupil  is  as  neat  as  that  pupil  can 
possibly  do.  Neatness  Mill  as.sist  the  pupil  to  secure  accuracy  and  it  will 
greatly  assi.st  the  labor  of  corrcctinn. 

Column  Addition. 

Whenever  a  pupil  has  reached  thonmghne.ss  in  each  of  these  preliminary 
steps,  commence  column  addition  by  5's.  After  a  pupil  has  counted  by  5"s 
teach  him  to  put  down  the  5's  upon  the  board,  or  upon  paper,  counting  as 
he  does  so,  and  when  he  finishes  the  column  to  write  the  last  number  (the 
.sum)  underneath.  When  he  can  do  this  readily  give  him  the  tablet,  and 
then  the  story  has  begun.  He  siu'e.  however,  that  he  is  thorough  in  the 
preliminary  .steps  before  he  liegins  upon  the  tablet,  for  time  will  i)e  saved. 

Principles  of  Construction  in  Columns. 

The  exercises  in  addition  are  constructed  upon  the  following  i)rinciples: 

1.  Only  one  new  combination  is  introduced  at  a  time,  though  previous 
facts  are  constantly  reviewed.  Thus  the  pupil  proceeds  by  learning  to 
count  by  I's,  by  10 's,  5's,  and  by  2's,  reaching  Exercise  29,  which  introduces 
the  combination  6  and  4  and  may  be  eon.sidered  the  essential  beginning  of 
column  addition  by  combination.  Exercises  29  to  34,  with  Supplementary 
Exercises  29x  to  34x,  simply  ring  the  changes  upon  6  and  4,  together  with 
review  of  column  counting  by  5's  and  2's. 

With  Exei'cise  35  we  introduce  the  new  combination  8  and  8.  Exercises  35. 
36  and  37,  and  their  supplements,  ring  the  changes  of  8  and  8  together  with 
review  of  6  and  4,  and  previous  work.  Exercises  38  and  39  similarly  intro- 
duce and  drill  4  and  4  with  reviews  of  8  and  8  and  6  and  4,  and  thus  the 
method  is  carried  forward. 

Never  permit  a  pui)il  to  aihl  u  cnliunn  ijnwmi'nnj.  The  colunnis  are  con- 
structed to  train  in  familiarity  with  certain  comliinations,  introduced  and 
reviewed  in  systematic  order.  By  adding  downward  these  known  combina- 
tions of  course  vanish. 

Correction  of  Errors  and  X  Sets. 

The  elastic  principle  is  offered  by  the  examples  marked  "x,"  to  be  found 
chiefly  upon  the  back  of  each  page.     For  example,  in  Exercise  1,  all  of  the 


columns  drill  upon  adding  2  to  an  even  number.  If,  when  the  exercise  is 
corrected  by  the  teacher,  three  columns  are  found  to  be  incorrect,  it  is  fair 
to  presume  that  the  pupil  is  in  need  of  more  drill.  Eeturn  the  paper  to  the 
pupil  and  require  him  to  correct  the  column  and  also  to  work  the  colnnnis 
of  Exercise  Ix  upon  the  other  side  of  the  paper.  If  he  has  made  only  two 
errors,  permit  him  to  skip  Ix.  These  corrections  and  extra  work  must  be 
done  and  done  correctly  before  the  pupil  can  proceed.  Of  course,  pupils  in 
a  given  lesson  time  can  do  more  than  one  exercise,  and  as  the  teacher  will 
l)robably  not  have  opportunity  to  mark  the  errors  of  one  exercise  before  the 
pupil  is  read.y  to  go  to  another,  it  is  therefore  necessary  to  make  a  days 
work  the  unit  of  correction — the  pupil  works  ahead  upon  the  regidar  exer- 
ci.ses.  and  the  following  day  makes  the  corrections  of  all  his  previous  day's 
work. 

If  ])uim1.s  make  errors  in  tlie  "x"  examples  then  the  teacher  sliould  either 
construct  other  examples  of  the  same  form  or  give  examples  from  su]i]ile- 
meutary  lists  furnished  in  this  Manual. 

For  sake  of  simplicity  of  explanation  we  have  implied  the  idea  of  requir- 
ing the  pupil  to  do  "extra"  work  as  penalty  for  errors.  Teachers  will  find 
it  important  to  avoid  this  idea  and  any  idea  of  penalizing.  Teach  them  to 
regard  all  the  examples  on  both  sides  of  the  paper  as  the  "regular  work," 
and  that  by  virtue  of  their  accuracy,  they  "skip"  for  perfection  (or  only 
one  error)  all  the  X  examples,  and  for  only  two  errors  all  but  three.  This 
may  be  a  distinction  without  a  difference,  but  it  makes  all  the  dift'erence  in 
the  world  to  the  pupil  and  in  his  attitude  toward  his  work. 

The  Envelope  System. 

After  a  pupil  has  corrected  a  page  finally  a  handy  way  of  keeping  back 
papers  is  desirable.  Several  systems  may  be  devised.  One  is  that  of  an 
envelope  with  pupil's  name  upon  it.  The  pupil  files  each  i)aper  in  as  he 
finishes  it  and  keeps  it  in  his  own  desk  or  in  a  file  upon  the  teacher's  desk. 
The  teacher  should  look  back  over  these  pages  to  discover  if  the  pupil  shows 
weaknes,s  in  any  special  combination.  The  back  page  records  of  corrections 
are  valualile  for  this  purpose. 


LESSON  DIRECTIONS  FOR  ADDITION. 

Exercise  1.  The  row  of  exainple.s  of  Exercise  1  are  to  be  worked  by  all 
pupils.  If  within  the  period  allowed  he  has  time  to  do  more,  he  proceeds  to 
work  as  many  of  the  subsequent  lessons  as  he  can.  The  teacher  corrects  his 
work,  cheeking  as  incorrect  all  columns  which  are  wrong.  The  paper  is  then 
returned  to  him.  If.  in  Exercise  1  for  example,  there  is  only  one  column 
wrong,  then  he  simply  works  the  column  over  again.  But  if  he  has  errors 
in  two  cohimns,  we  may  assume  his  difficulties  are  with  the  combinations 
themselves.  He  should  first  correct  his  errors,  then  turn  over  the  page  and 
work  the  X  row.  Since  his  difficulties  are  evidently  vital,  the  teacher  should 
fir.st  discover  what  his  difficulty  is — correct  the  error  or  misapprehension  in 
his  mind  before  he  undertakes  Ix.  If  he  makes  errors  in  Ix  then  he  needs 
further  correction,  and  he  may  l)e  given  other  columns,  either  made  up 
especially  for  him.  or  required  to  work  Exercises  1  and  Ix  over  again.  In 
this  way,  each  of  the  subsequent  exercises  should  be  handled.  Under  no 
circumstances  permit  the  pupil  to  proceed  until  he  has  conquered  the  exi.st- 
ing  difficulties.     This  rule  is  vital  to  all  success. 

Before  Exerci.se  1  is  given  to  pupils,  there  mast  be  no  question  of  the 
readiness  in  the  ability  of  the  pupil,  to  count  by  10 's,  5's  and  2's.  Begin 
by  writing  columns  of  2  's  upon  the  blackboard.  With  the  pointer  have  the 
pupils,  as  a  class  in  concert,  or  individually,  count  as  the  pointer  ascends  the 
colvimn,  the  teacher  writing  the  result  when  the  top  is  reached.  Proceed 
with  several  columns  in  this  manner ;  have  pupils  use  the  pointer  and  write 
results.  As  individuals  grasp  the  principle  give  them  their  tablets  and  have 
them  do  the  same  thing.  The  game  is  then  on.  After  the  day's  lesson  is 
over,  correct  the  papers,  checking  the  columns  in  which  errors  have  been 
made.  On  the  following  day  return  the  papers  to  the  pupils,  explain  to 
them  clearly  the  system  of  working  over  columns  in  which  they  have  made 
mistakes,  and  in  cases  of  more  than  one  error  in  an  exercise  the  need  of 
working  examples  of  the  "  x  "  series  on  the  back  of  the  page. 

Exercise  4  introduces  the  feature  of  beginning  the  counting  at  a  number 
higher  than  2  or  o.     If  there  is  any  hesitation  a  little  help  will  be  sufficient. 

Exercise  2.  It  should  not  be  necessary  to  give  any  preliminary  work 
with  this  exercise,  provided  Exercise  1  has  been  done  upon  the  correct 
principle.     If  an  individual  staggers,  give  a.ssistance. 

Exercise  5  introduces  the  change  from  the  counting  series  of  5  to  the 
series  of  2,  and  some  pupils  ma.v  need  a  word  of  assistance. 


Exercises  6,  7,  and  8  merely  furnish  additional  drill  npon  featuivs  already 
introduced. 

Exercise  9  sometimes  gives  difficulty  because  it  shortens  the  counting  to 
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the  combination  form.     Do  not  teacli  nor  permit,  pupils  to  say  in  16,  for 

example  "6  and  2,  8;  bring-  down  the  1;"  l)ut  teach  them  to  say  "16  and  2, 
18. "  Also  ' '  14  and  2,  16. "  "  10  and  2,  12, ' '  etc.  The  purpose  is  to  give  the 
pupil  preparation  in  adding  2  in  columns,  to  pass  from  16  to  18,  from  14  to 
16,  10  to  12,  etc. 

Exercise  10  introduces  counting  tlu'  odd  numbers  and  Exercises  11,  12. 
13,  14  are  review  drills. 

Exercises  15  and  16,  like  Exercise  9.  aim  to  prepare  the  ability  to  add  a 
single  2  in  column.  Be  careful  to  establish  in  each  the  habit  of  saying,  or 
thinking,  "15  and  2,  17,"  etc.,  not  "5  and  2,  7,  and  bring  clown  the  1." 

Exercises  17  to  22  introduce  the  addition  of  any  number  to  a  number 
ending  in  0.  The  pupils  should  first  have  been  drilled  upon  this  principle 
from  the  chart  and  orally.  The  addition  of  a  number  to  10  is  harder  to 
comprehend  than  to  20,  30,  etc.,  so  we  begin  with  the.se.  It  will  be  noted 
that  the  answers  are  given  to  the  first  three  examples  and  they  are  repeated. 
Some  pupils  will  get  this  principle  without  help  but  others  may  need  some 
suggestion  and  drill.  If  help  is  given  see  to  it  the  pupil  works  the  "x"  row 
on  the  next  page.  Exercises  23  to  28  give  drill  upon  adding  1  to  any 
number.  Some  pupils,  although  they  can  count  rythmically,  have  trouble 
in  recognizing  what  "1  more  than  a  given  number"  is. 

Exercises  28az,  28bz,  28ez,  28dz  are  supplementary  exercises  to  be  skipped 
by  those  whose  proficiency  is  shown  by  perfection  of  28.  They  furnish 
elasticity  to  the  varying  abilities  of  pupils  so  that  the  next  step,  combination 
addition,  will  have  a  thorough  foundation. 

Combination  Addition. 

Exercise  29  begins  cohunn  addition  liy  means  of  combinations.     Our  first 
4 
combination  is    6.     Our  final  ob.jective  point  is  to  estal)lisli  the  mental  habit 

that  when  we  add  4  to  a  number  ending  in  6,  the  sum  will  be  the  next  higher 
number  ending  in  0.  This  principle,  as  an  abstraction,  is  too  much  to  be 
taken  at  a  single  leap.     We  do  not  atti'nii)t  it  until  Exercise  43,  after  the 


pupil  has  become  accustomed  to  combination  eolvimns  and  lias  reduced  to  a 
habit  the  specific  facts  that  6  and  4  are  10,  and  that  16  and  4  are  20. 

We  begin  the  teaching  of  6  and  4  in  Exercise  1  by  giving  the  answer.  10. 
If  a  pupil  fails  to  grasp  the  meaning  readily.  n.s.sist  him  by  the  chart,  show- 
ing that  4  placed  above  6  make  10. 

Exercises  30  and  31  give  exercises  in  the  combination  by  making  the  fi 
appear,  not  visibly  but  mentally,  as  the  sinn  of  5  and  1  or  4  and  2,  etc.  Do 
not  pass  beyond  this  exercise  until  this  diiSeulty  is  clearly  conquered. 

Exercises  32,  33  and  34  have  for  their  goal  the  teaching  that  16  and  4 
make  20. 

Do  not  attempt  to  pass  beyond  this  exercise  until  the  facts,  6  and  4  make 
10,  and  16  and  4  make  20,  are  mastered  to  a  degree  of  readiness  because 
pupils  could  otherwise  do  nothing  with  the  next. 

Exercise  35  introduces  the  second  combination  8  and  8,  and  also  review 
of  6  and  4  and  16  and  4.  Exercises  35a  and  35b  may  1)e  .skipjied  if  there 
are  no  errors  in  35. 

Exercise  36  introduces  the  third  combination,  4  and  4,  and  Exercise  37 
the  form  14  and  4.  The  work  to  Exercise  43  should  be  plain  sailing  if 
pupils  are  not  permitted  to  advance  until  each  exercise  is  mastered. 

Exercise  43  introduces  the  important  principle,  which  is  the  key  to  all 
success  in  combination  addition.  We  undertake  to  teach  that  since  3  and  3 
make  6,  then  the  sum  of  any  two  numbers  ending  in  3.  must  end  in  6.  i.  e., 
that  23  and  3  are  26,  13  and  3  are  16,  43  and  3  are  46,  etc.  The  sum  in  the 
first  example  can  be  written  by  the  pupil  and  the  next  three  are  given.  If 
the  pupil  grasps  the  point  himself  well  and  good,  but  if  after  a  reasonable 
efi^ort  is  made  the  pupil  faik.  the  teacher  should  ask  cjuestions  to  bring  out 
the  principle. 

Exercises  47  and  48  will  test  the  final  grasp  of  the  fact. 

Exercise  49  undertakes  to  teach  the  application  of  this  principle  to  the 
combination  6  and  4;  and  subsequent  exercises  to  59  ai'e  devoted  to  the 
applications  to  the  other  combinations  heretofore  learned — 8  and  8,  7  and  7, 
4  and  4,  6  and  6. 

Exercise  59  introduces  the  new  combination  8  and  7,  and  immediately 
applies  the  principle  that  therefore  18  and  7,  38  and  7,  or  any  other  num- 
bers ending  in  8  and  7  must  make  a  sum  ending  in  5. 

Exercise  64  introduces  the  second  important  and  sometimes  diiScult 
principle  of  reversing;  /.  c,  if  the  sum  of  5  and  8  ends  in  3,  then  the  sum  of 
8  and  5  will  also  end  in  3.  Again  care  must  he  taken  that  the  pupil  really 
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grasps  the  point.  If  necessary  special  drill  with  the  cliart  and  upon  the 
blackboard  will  assist.  Hereafter  all  new  combinations  will  be  introduced 
upon  the  assumption  that  the  pnpiLs  understand  this  principle  of  reversing. 

Exercise  72  goes  back  to  apply  the  principle  of  the  reverse  to  6  and  4. 
It  is  not  necessary  with  the  other  combinations  because  all  were  '"doubles." 
that  is.  8  and  8,  4  and  4,  etc. 

Tcsi. — This  test  is  inserted  a.s  a  halting  place  to  make  firm  any  coniliina- 
tions  in  which  there  may  be  weakness.  The  first  five  rows  test  every  com- 
bination at  least  3  times  each.  If  a  mistake  is  made  in  two  or  three,  there 
is  good  reason  to  svispect  weakness.  The  two  rows  of  columns  below  test 
every  combination  at  least  twice.  Each  column  is  constructed  to  test  the 
combination  represented  by  its  two  lowest  figiireg.  For  example,  if  a  pupil 
in  the  5  upper  rows  indicates  a  weakness  in  the  combination  7  and  8,  glance 
at  the  (ith  and  8th  columns  of  the  fir.st  row  and  the  7th  and  11th  of  the 
second  row.  Have  pupils  copy  all  combinations,  in  which  the  test  indicates 
weakness,  into  the  blanks  provided  upon  the  back  page.  Then  give  him  to 
copy  and  work  below  the  columns  from  the  Teacher's  Manual  involving 
these  combinations.  For  each  weakness  start  with  5  cohnnns  and  repeat 
with  more  if  neces.sary.  The  important  thing  is  that  the  foundation  up  to 
this  point  shall  be  firm  and  sound,  enabling  the  pupil  to  proceed  with  new 
work  without  hampering  confusions  growing  out  of  uncertainty  with  the  old. 

Teaching  the  9's. 

In  teaching  the  combinations  of  9  we  make  an  exception.  Instead  of 
teaching  the  eight  different  combinations,  we  at  once  establish  the  single 
habit  of  first  adding  10  to  the  given  number  and  then  dropping  back 
"1  les.s,"  17  and  9:  "17  and  10,  27;  and  1  less,  26." 

Begin  orally  with  the  chart  and  pointer;  have  the  pupil  skip  the  pointer 
a  decade  and  then  drop  back  1  place,  saying  "and  1  le.ss. "  As  soon  as 
pupils  catch  the  idea  write  a  short  column  of  9  's  upon  board,  work  it  out  by 
chart.  If  pupil  can  not  readily  read  the  introductory  lesson  this  may  be 
skipped,  provided  the  chart  work  as  oiitlined  is  given. 

Exercise  82.  The  j^rinciple  of  the  9's  being  mastered,  we  return  to  take 
up  the  remaining  combinations. 

Test  after  Exercise  91. — This  is  a  complete  test  of  all  work  to  this  point. 
If  pupils  fail  upon  any  combination  in  a  way  to  indicate  a  weakness,  proceed 
as  in  the  test  described  previous  to  the  9  's. 


Exercise  93  introduces  the  feature  of  reversing  the  combinations  of  4  and 
1,  7  and  1.  etc.  AVith  tlie  ]irinciple  of  the  reverse  previously  establislied, 
there  should  be  no  real  difticulty.  thuntdi  many  pupils  will  need  attention  at 
this  point. 

Exercise  lOS  introduces  the  reverses  of  the  2  comliination.  Heretofore 
we  learned  by  counting  to  add  2  to  any  number.  Now  we  nuLst  reverse  this 
process.  Pupils  generally  require  considerable  drill  specifically  upon  this 
point.  vSee  to  it  that  the  Form  12  and  any  tigure  is  well  learned  since  we 
need  this  in  adding-  S  and  4.  (1  and  (i.  7  and  5. 


SUBTRACTION. 

Pupils  who  are  beginuing  subtraction  will  need  help  and  drill  in  estab- 
lishing the  language  form  of  subtracting.  In  large  classes,  it  is  suggested 
that  when  one  pupil  has  reached  subtraction,  to  take  in  a  group  others  who 
have  not  finished  their  addition,  and  drill  them,  by  some  concert  class  work 
at  the  board,  to  repeat  this  language  form  (given  on  the  first  page  of  sub- 
traction). A  few  minutes'  drill  for  a  few  days  will  enable  them  to  over- 
come the  difficulty  more  readily.  The  same  device  may  profitably  be  used 
when  the  first  pupil  has  reached  Exercise  7,  taking  only  piipils  who  have 
already  commenced  subtraction;  and  again  with  carrying  (Exercise  9). 

Subtraction  will  come  hard,  especially  at  first.  Because  a  pupil  knows 
that  6  and  7  make  13,  is  no  reason  that  he  will  be  able  to  answer  to  himself 
the  question,  "6  and  what  number  make  13?"  Gradually,  however,  the 
relationship  will  be  established. 

The  exercises  are  constructed  and  arranged  in  four  succassive  .steps : 

1.  Exercises  1  to  8,  which  present  combinations  requiring  no  eariying 
exclusively. 

2.  Exercises  9  to  23,  which  present  the  combinations  requiring  carrying 
almost  exclasively  (except  in  reviews)  in  order  to  familiarize  pupils  in  the 
habit  of  carrying. 

3.  Exercises  20  to  23,  having  for  their  object  the  training  to  deal  with 
alternations  of  carrying  and  no  carrying. 

4.  Exercises  involving  combinations  23  to  end.  which  offer  special 
difficulties. 

LESSON  DIRECTIONS. 

Exercise  1.  This  exercise  is  to  teach  the  language  form.  It  will  be 
noted  that  in  a  and  h  the  entire  form  is  given.  In  c,  d  and  e,  parts  are  left 
for  pupil  to  fill  in,  while  in  /  the  pupil  is  expected  to  write  the  form  himself. 
Use  the  .r  examples,  and  if  these  are  not  sufficient  have  pupils  work  upon 
other  sheets  of  paper  or  at  blackboard. 

Exercise  2.  Permit  pupils  to  look  up  to  the  combinations  at  the  top  of 
tlie  page,  if  in  hesitation  and  doulit.  It  is  always  better  to  be  told  what  is 
right  than  to  make  an  error. 
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Exercise  4x  introduces  the  system  wliereby  pupils  record  their  errors  and 
construct  examples  to  give  them  drill  in  the  correction  of  their  weaknesses. 
By  this  device  the  work  of  the  pupil  is  concentrated  directh'  iipon  the  items 
which  he  has  failed  to  learn.  Teach  pupils  how  to  record  and  construct 
examples,  as  follows: 

1.  After  the  regular  lesson  has  been  worked,  corrected  and  returned,  the 
pupil  should  write  correctly  over  the  blanlcs  in  the  combination  or  combina- 
tions in  which  mistakes  were  made.  Before  proceeding  further  he  should 
submit  his  paper  to  teacher,  to  be  sure  that  his  corrected  forms  are  right. 

2.  Next,  teach  the  pupils  to  write  (under  y)  the  combinations  so  as  to 
form  examples.  The  same  combination  should  not  be  repeated  after  itself, 
nor  should  there  be  regular  alternation,  but  they  should  be  entered  in 
irregular  order.  If  errors  have  been  made  in  only  one  or  two  combinations 
then  the  teacher  should  write  enough  other  combinations,  preferably  those 
the  pupil  has  missed  in  previous  lessons,  to  make  at  lea.st  five  ditferent  com- 
binations from  which  to  make  examples.  Let  the  paipil  then  work  the 
examples  and  if  he  still  makes  blunders,  he  should  make  more  examples  the 
following  day  upon  the  same  paper,  or  if  he  finishes  the  sheet,  then  upon 
extra  paper.  Do  not  permit  him  to  go  on  until  the  error  is  thoroughly 
corrected.  Exercise  9  introduces  carrying.  Teach  the  additive  form  "7  and 
what  make  11,"  rather  than  ''7  from  11."  Pupils,  by  Exercise  9,  should 
say  this  phrase  as  thej'  subtract. 

Exercise  6x.  Correct  this  exercise  carefully  and  if  there  are  any  com- 
binations not  thoroughly  learned,  have  pupil  make  up  a  similar  blank  form 
and  construct  new  examples  from  it. 

Exercise  9.  The  pupil  will  probably  need  help  upon  this  lesson.  Do  not 
make  explanations,  but  tell  him  what  to  do 

Exercise  10.  The  chief  .source  of  error  will  be  in  forgetting  to  carry. 
Teach  pupils,  therefore,  to  go  over  the  examples,  placing  a  small  ciieck  over 
the  combinations  in  which  they  must  carry.  This  device  later  should  be 
abandoned.     Then  have  the  pupils  work  them. 

13  5 

Exercise  lOx.     Suppose  the  example  he  has  missed  is  —  5  7 


The  right  hand  combination  is  7.  and  the  next  pair  to 

3  13  — 

the  left  is  5   (not     5). 


Exercise  20  introdnceis  the  subtraction  of  9,  when  [)  is  the  lower  number. 
The  principle  is  simple — when  9  is  the  lower  number,  write  as  answer  1  more 
than  upper  number  and  carry.     Drill  upon  this  until  pupil  is  thorough. 

Exercise  23  introduces  alternations  in  carrying  and  no  carrying.  It  will 
do  no  harm  in  the  beginning  to  have  the  pupil,  before  he  begins  a  row,  mark 
all  places  immediately  to  the  left  of  combinations  in  which  the  lower  figure 
is  larger  than  the  upper.  This  mark  will  then  be  a  warning  to  him  to  think 
about  carrying.  The  habit  is  one,  however,  which  probably  should  be 
broken  later,  but  in  the  beginning  it  is  useful  training. 

Exercise  25  introduces  the  case  in  which  the  lower  number  is  1  more  than 
the  upper.  The  answer  is  always  9.  If  pupils  do  not  note  this  fact  from 
23a,  point  it  out  to  them  and  see  they  use  it  in  subsequent  examples. 

Exercise  24.  If  any  errors  in  principle  are  made  in  this  test,  hohl  pupils 
until  weakness  is  remedied. 

Exercise  28  introduces  the  difficulty  of  .subtracting  a  niunher  froiii  itself 
with  0  as  answer. 

Exercise  29  introduces  the  special  difficulty  of  sulitracting  0  from  any 
figure. 


MULTIPLICATION. 

Show  the  pupils  the  t;il)les  on  tlie  Iwek  of  the  tablet  aud  tea<'li  them  how 
to  tiiid  any  one.     Encourage  them  to  turn  back  whenever  in  doubt. 

Exercise  1.  We  must  first  develop  the  language  form  of  multiplication 
and  the  way  to  put  down  the  answer.  Be  particular  that  the  pupil  under- 
stands that  each  product  falls  directly  uuder  the  figure  multiplied.  This 
principle  becomes  vital  in  compound  multiplication,  and  we  .should  in.sist 
upon  it  now.  If  pupil  does  not  readily  learn  the  language  form,  have  him 
write  on  separate  paper  the  forms  for  all  examples  as  in  e. 

Exercise  3.  The  addition  is  given  to  explain  the  meaning  of  the  language 
"three  4's  make  12,"  etc.  However,  this  explanation,  by  means  of  an 
addition  column,  is  frequently  more  difficult  than  the  difficulty  it  undertakes 
to  assist.  If  the  pupil  does  not  make  the  connection  in  his  mind  between 
addition  and  multiplication  let  him  depend  ixpon  looking  up  the  fact  from 
the  back  of  the  pad.     The  other  will  dawn  ripon  him  some  day. 

Exercise  4x.  This  exercise,  which  will  he  repeated  throughout  multipli- 
cation, centers  work  upon  the  combinations  in  which  he  is  weak.  Train  the 
pupil  to  put  each  combination  in  a  separate  example,  so  that  the  same  com- 
bination is  not  repeated  in  the  same  example.  If  the  pupil  has  not  made 
four  mistakes,  sufficient  for  one  example  of  different  combinations,  then 
have  him  "fill  in"  with  any  combinations — preferably  the  more  difficult 
ones.  In  such  cases,  have  him  draw  a  circle  around  these  added,  to  show 
that  he  did  not  miss  these. 

Exercise  5.  Note  if  pupil  can  do  the  multiplication  in  first  row  from  the 
addition :  if  not.  explain  the  mystery.  There  are  worse  sins  a  pupil  can 
C(mnnit  than  to  put  down  his  carrying  figure.  It  is  a  habit  which  helps 
accuracy  even  if  it  does  not  assist  neatness.  But  it  is  a  persistent  habit 
when  once  formed. 

Exercise  6.  The  pupil  should  know  the  combina.tions  of  4  X  2  and  4X3 
from  the  2's  and  3's.  They  are  the  reverse  forms.  But  to  begin  with,  he 
probaldy  will  not.  Therefore  show  the  fact  to  him.  Sho^'  him  that  four  2  's 
in  a  column  are  the  same  as  two  4's,  etc.  Drill  upon  this  in  the  4's  and  o's 
especially,  because  in  the  lati-r  tables  we  save  a  great  deal  by  knowing  these 
reverses. 


Exercise  7x.  There  is  here  introduced  the  automatic  device  to  center 
attention  upon  the  special  combination  which  a  pupil  misses.  The  dots  are 
to  show  tlie  pupil  where  to  put  his  figures,  thiis : 

ax.         4  3  1  5  9  8 

X2  X3  X2  X3  X2  X3 


bx.         9  14  8  3  5 

X2  X3 

The  pupil,  after  writing  top  row  (ax)  should  not  write  the  answers,  as 
this  would  tend  to  make  the  working  of  the  examples  below  merely  copying. 

The  row  (ax)  shows  just  what  errors  the  pupil  has  made.  If  there  are  not 
enough  spaces  for  all  the  errors,  then  have  him  make  a  second  row  in  the 
two  blank  rows  just  below  the  lines.  As  the  work  progresses  in  later  exer- 
cises, it  is  not  a  bad  plan  to  require  the  pupil  to  construct  examples  only 
from  errors  he  has  made  twice.  He  can  be  taught  to  cross  out  all  single 
errors. 

If  it  occurs  that  the  pupil  makes  only  one  or  two  mistakes  teach  liini  to 
"fill  in"  with  anj'  two  other  figures  in  order  to  make  an  example. 

In  correcting  papers,  be  careful  to  mark,  not  the  entire  example.  Init  the 
special  figures  in  which  the  error  lies,  so  that  in  copying  the  combinations  in 
which  he  has  made  mi.stakes  there  is  no  confusion. 

Of  course,  the  pupil's  error  may  be  due  to  carelessness  of  addition  in 
carrying,  and  in  most  instances  it  will  be,  but  the  multiplj'ing  drill  is  the 
best  tonic  to  overcome  this  carelessness. 

If  pupil  shows  a  persistent  habit  to  error  in  any  particular  combination, 
have  him  construct  additional  blank  forms  like  those  in  the  tablet  and  con- 
struct additional  examples  until  the  error  is  corrected. 

Exercise  20.  The  additions  in  e  are  inserted  to  drill  upon  the  difficult 
carrying.  See  that  they  are  well  learned,  as  it  is  in  the  carrying  that  most 
inaeeviracies  occur. 


DIVISION. 

Exercise  1.     This  exercise  drills  upon  the  language  form  and 
seeks  to  make  the  pupil  understand  that  beeaiise  three  2's  are  6,  2 

therefore  there  are  three  2's  in  6.     Lead  the  pupil  to  see  that  the  ^ 

answer  to  the  question,  ' '  How  many  2  's  in  6  ? "  is  answered  by  6 

Exercise  2.  Teach  the  pupjl  to  malve  the  figures  of  the  fraction  smaller 
than  those  of  the  integer  so  that  the  work  will  be  neat. 

Exercise  6x.  By  combination  in  division  is  meant  the  number  divided  by 
the  divisor.  Thus,  in  10  2,  the  "combinations"  are  2)  1  0  and  2)  2  ;  in 
19  2,  the  combinations  are  2)19  and  2)12.  The  pupil  should  first  copy 
upon  a  separate  slip  of  paper  all  the  examples  in  which  he  has  made  mis- 
takes ;  then  construct  the  combinations  and  finally  copy  them  into  the  blanks 
provided  in  Exercise  6x.  He  constructs  examples  by  writing  in  the  lower 
blanks  two  together,  thus  12  and  4  make  124,  16  and  S  make  168,  etc.  Teach 
the  pupil  never  to  make  examples  of  more  than  tliree  figures,  or  otherwise 
they  would  get  the  fornus  1216,  etc.,  recjuiring  them  to  know  that  1  divided 
by  '2  is  0.  If  he  has  made  no  mistakes  in  combinations  of  one  figure,  then 
let  him  fill  in  with  any  of  one  figure  combinations  2)4,2)6,2)8,or2)2. 

Exercise  7x.  The  two  figures  of  the  combination  should  be  placed  in  the 
first  two  squares  under  the  blank  division  signs. 

Exercise  8x.  The  dots  are  given  in  order  to  indicate  where  the  figures 
should  be  placed. 

Exercise  10.  By  error,  the  division  sign  has  been  omitted  between  4  and 
32,  and  4  and  36,  making  the  numbers  appear  as  432  and  436  (on  the  left 
hand  side  about  the  middle  of  the  page).  Have  pupils  insert  the  division 
signs. 

Exerci.se  15.  In  )'  there  are  certain  subtractions.  Their  purpose  is  to 
train  in  carrying  in  division.  The  lower  number  is  a  multiple  of  6  and  the 
number  to  be  added  is  what  may  be  carried  in  multiplication.  Be  careful 
that  the  pupil  does  not  subtract  the  first  figure  from  the  one  above  and 
carry  to  the  second.  He  should  say  "48  and  what  make  53,"  etc.  This 
type  of  exercise  occurs  frequently. 

Exercise  17.     This  is  an  exercise  tn  fix  the  nuiltiples.     The  pupil  is  to  fill 
in  all  the  divisors.     Thus,  before  the  two  lU"s,  2  and  5  should  be  placed, 
respectivelj'. 
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Exercise  21x.  Teach  the  pupil  to  select  blanks  according  to  the  number 
of  figures  to  be  inserted.  Some  are  long  and  some  short.  The  first  two 
figures  are  placed  in  adjoining  squares,  and  afterwards  in  every  alternate 
square. 

Exercise  34x.  Take  the  examples  from  the  supplementary  list  at  the  end 
of  addition  in  the  Teacher's  Manual. 

Final  Combination  Test. 

The  causes  of  inaccuracy  in  compound  multiplication  and  long  division  is 
uncertainty  in  the  elemental  combinations  of  addition,  subtraction,  multi- 
plication and  division.  The  forms  of  these  processes  themselves  are  simple 
and  once  established  as  habits  they  give  no  serious  difficulties.  The  impor- 
tant thing  is  to  clear  the  track  of  uncertainties  in  these  elemental  facts.' 

Addition.  The  first  seventeen  exercises  of  Tablet  23  are  therefore  given 
to  the  testing  of  the  pupil  in  all  the  combinations  to  the  discovery  of  any 
fundamental  weaknesses  in  them,  and  to  drills  to  remedy  these.  In  the  first 
four  regular  exercises,  the  test  is  in  colmnn  addition,  four  columns  being 
given  to  each  combination.  If  a  pupil  makes  error  in  only  one  column  in 
four,  we  may  as.sume  his  error  is  due  to  temporary  aberration,  fatigaie  or 
other  condition  which  further  drill  does  not  materially  remedy.  If,  how- 
ever, he  makes  mistakes  in  two  columns  in  any  one  set,  there  is  reason  to 
suspect  lack  of  sureness.  Therefore  he  is  required  to  do  the  four  x  exercises 
(Ix,  2x,  3x  and  4x).  Now  turn  to  the  page  following  these  addition  tests 
marked  "Record  Sheet."  Each  combination  is  here  listed  in  order.  After 
each  are  four  blank  squares  and  a  blank  row  underneath.  Have  pupil,  after 
his  papera  have  been  corrected;  enter  his  record  as  directed.  A  sample 
record,  assuming  he  has  made  mistakes  in  2  and  2  and  in  3  and  3  is  given  in 
the  upper  right  hand  corner.  Exercises  Ix,  2x,  3x,  and  4x  repeated  each 
combination  three  times.  If  a  pupil  is  correct  twice  out  of  the  three,  we 
may  assume  his  error  is  merely  a  careless  one.  If  more  than  once,  especially 
if  the  record  also  shows  a  blunder  in  the  same  combination  for  column 
addition,  the  error  is  probably  serious.  Therefore  pupils  should  be  given 
thorough  drill  in  the  combinations  in  which  they  are  weak.  Teachers  are 
advised  to  prescribe  for  such  errors  the  making  of  columns,  as  outlined  in 
chapter  upon  "Construction  of  Examples,"  and  further  to  be  given  columns 
from  the  list  headed  Supplementary  to  Test  III,  until  tlie  combination  is 
mastered.     The  teacher  will  l)e  wise  to  keep  this  record  sheet  and  at  intervals 


of  a  week  or  more  to  a.ssign  other  examples,  upon  the  same  comliiuatioDs, 
from  the  supplementary  examples. 

Subtraction.  Two  exercises  repeating  each  combination  three  times  are 
given.'  It  is  wise  to  repeat  the  x  drill  upon  combinations  mLssed  more  than 
once  after  an  interval  of  a  week  or  more. 

Multiplication.  The  combinations  of  multiplication  are  involved  in 
division  and  therefore  time  is  not  taken  for  separate  drill. 

Division.  There  is  here  presented  a  device  for  concentrated  drill  upon 
any  weakness  the  pupil  may  show  in  any  special  combination.  By  following 
the  directions,  the  pupil  will  be  drilled  upon  his  weak  spot.  All  possible 
numbers  which  each  digit  can  divide  are  here  repeated  three  times.  For 
example,  you  will  find  that  the  second  example  in  first  line,  "3)28"  (Exer- 
cise 7)  occui-s  upon  this  page  three  times.  If  a  pupil  makes  error  in  this 
two  or  three  times,  we  may  assume  he  is  weak  in  this  particular  division. 
So  the  mistakes  are  first  listed  at  the  top  of  Exercise  7x. 

The  numbers  in  fine  print  in  the  next  line  are  the  multiples  of  o  to  which  0 
has  been  placed  to  the  right  (except  in  a  few,  1  less  is  taken  for  reasons  to 
be  explained).  If. now  the  pupil  adds  28  (which  is  his  error)  to  each  of  the 
multiples,  we  will  obtain  numbers  which  will,  when  he  comes  to  divide, 
always  require  him  to  divide  28  by  3.  Thus  to  the  multiple  18  we  place  0 
to  the  right,  making  180;  now  add  28  to  180.  We  get  208.  If  we  divide 
208  by  3,  we  say  3  's  in  20  ?  6  and  2  over ;  3  's  in  28  ?  Or,  try  the  multiple  24. 
By  placing  0  to  right,  we  have  240 ;  adding  28,  we  get  268.  Then  3's  in  26  ? 
8  and  2  over;  3's  in  28?  By  adding  each  number  in  which  he  has  made 
error,  to  these  multiple  numbers,  we  make  nine  examples  involving  drill 
upon  tliis  specific  error.  Then  take  the  next  number  in  his  series  of  errors 
and  treat  in  same  way;  The  examplas  thus  formed  are  then  scrambled 
below.  The  multiples  are  in  few  cases  reduced  1  less  so  that  the  pupil  may 
not  discover  this  device  of  construction  and  write  the  result  without  mental 
exercise. 


COMPOUND  MULTIPLICATION. 

The  chief  dififieulty  in  compound  multiplication  is  to  train  the  pupil  to 
observe  inflexibly  the  simple  rule — alwaj-s  place  the  first  figure  obtained  by 
multiplying  directly  under  the  figure  by  which  he  is  multiplying.  Thus,  in 
the  example : 
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the  important  thing  is  to  place  the  0.  obtained  by  multiplying  2  by  5,  directly 
under  5 ;  again  to  place  the  6  obtained  by  multiplying  2  b.y  3,  directly  under 
the  2.  If  we  follow  this  rule,  we  can  not  make  a  mistake.  It  is,  of  course, 
necessary  to  place  our  figures  so  that  the  numbers  by  which  we  multiply  fall 
directly  under  the  figures  which  are  multiplied — 5  miLst  fall  directly  under  2, 
0  under  4,  and  3  under  7. 

Exercise  5.  We  here  introduce  multipliers  of  three  figures.  There  is 
nothing  new  if  we  follow  the  rule  in  placing  beginning  figure  properly. 

Exercise  11.  The  case  of  a  cipher  in  the  multiple  need  occasion  no  diffi- 
culty, if  we  follow  the  original  rule — the  first  figure  of  the  product  by 
multiph'ing  by  6  77mst  fall  directly  under  6.  Do  not  teach  the  confusing 
new  rule  that  because  there  is  a  cipher  we  must  move  one  place  to  the  left. 

Exercise  12.  The  presence  of  two  ciphers  does  not  change  the  rule.  See 
to  it  that  each  figure  of  the  multiplier  is  placed  directly  under  the  figures  of 
the  multiplicand,  beginning  at  the  left.  Then,  under  the  rule,  the  first 
figure  of  the  product  obtained  by  multiplying  by  5  must  fall  directly 
under  5. 

Exercise  13.  When  one  0  or  more  is  at  the  end  of  the  multiplier,  have 
pupil  note  that  the  0  or  O's  are  placed  to  the  right,  aud  in  this  place  are 
simply  brought  down.     Then  follow  the  rule. 

Exercise  15.  The  exercise  is  given  in  this  form  in  order  to  give  pupil 
experience  in  placing  his  own  figures.  If  he  makes  mistakes,  make  up  a 
few  examples  upon  separate  paper,  not  to  be  worked,  but  merely  for  exercise 
in  the  arrangement. 


LONG  DIVISION. 

The  first  thing  to  lie  taught  in  long  division  is  the  form.  Pupils  .should, 
if  possible,  learu  by  following  directions.  Biit  do  not  permit  them  to  take 
too  much  time  in  floundering,  especially  if  they  can  not  read  well  enougli. 
A  few  words  of  help  may  save  riiuch  time. 

The  examples  in  first  exercises  are  so  constructed  that  the  tigure  of  the 
divisor  is  always  the  quotient  obtained  by  dividing  the  fir.st  figure  of  the 
divisor.  No  "trial"  division  is  introduced  until  it  is  to  be  assumed  that  the 
steps  have  been  perfectly  learned. 

Exercise  4.     This  exercise  introduces  the  feature  of  the  remainder. 

Exercise  5.  This  exercise  introduces  the  case  recpiiring  the  pupil  to 
divide  the  first  two  figures  of  the  dividend  by  the  first  figure  of  the  divisor. 
As  this  case  occurred  also  in  short  division,  there  should  be  no  serious  diffi- 
cultj'  except  that^the  pupil  may  tend  to  place  the  first  figure  of  the  quotient 
over  the  second  figure  of  the  dividend  instead  of  the  third  figure.  Be 
insistent  upon  the  pupil  remembering.  If  necessary,  have  him  go  through 
examples  in  advance  and  place  a  clot  over  the  third  figure  of  the  dividend 
when  it  is  necessary  to  divide  the  fir.st  two  figures. 

Exercise  12.  See  that  the  pupil  understands  clearly  the  treatment  of  the 
remainder. 

Exercise  13.  The  case  of  0  in  the  quotient  is  an  ugly  little  difficulty  and 
is  the  occasion  of  much  error  when  not  thoroughly  mastered. 

Exercise  16.  The  method  of  "trial"  division  is  here  given,  in  place  of 
the  more  definite  and  accurate  method  given  in  the  State  Series  Text. 
Teachers  are  advised,  however,  to  teach  the  text  method  as  a  rule.  It  is  a 
good  method  in  the  beginning,  but  experience  shows  that  pupils,  unless  con- 
stantly urged  to  use  the  text  metliod,  soon  relapse  into  the  trial  method  and 
in  a  year  or  so  have  entirely  forgotten  it.  No  harm  is  done  then  if  they  do 
forget  it.  Its  value  is  that  in  the  beginning  pupils  are  carried  along  over 
the  chief  difSculty  of  long  division  until  they  get  the  swing  of  the  steps. 
However,  if  pupils  have  learned  the  steps  of  the  first  fifteen  exercises 
thoroughly,  then  they  are  ready  to  undertake  trial  division  at  this  point,  and 
for  these  at  least,  this  plan  is  shorter. 


SUPPLEMENTARY  EXAMPLES. 

For  pupils  who  need  more  drill  than  the  regular  exercises  afford,  it  is 
important,  if  pos.sible,  that  each  pupil  should  have  drill  upon  his  own  specific 
weaknesses.  To  print  in  the  pupil's  exercise  books  complete  sets  of  all 
types  from  which  he  should  select  would  make  it  too  voluminous.  On  the 
other  hand  to  do  what  would  be  the  best — to  provide  directions  for  construc- 
tion of  special  examples  of  any  type — is  not  always  possible  with  pupils  of 
the  primary  grades  on  account  of  their  inability  to  read  and  follow  such 
directions.  "We,  therefore,  provide  means  in  the  Teacher's  Manual  for 
meeting  these  difficulties — 

I.  Sets  of  examples  for  each  combination. 

II.  Directions  for  construction  of  examples  which  pupils,  with  .some  little 
help  from  the  teacher,  may  learn  to  follow.  The  large  majority  of  pupils 
will  not  need  these  extras  but  the  few  who  do  must  have  them. 

Supplementary  Examples  in  Addition. 

For  Exercises  1,  2  and  3  the  teacher  may:  (1)  direct  pupil  to  write  so 
manj'  2's  or  so  many  5's  in  column  and  then  add;  or  (2)  write  on  cards  a 
dozen  or  more  different  sets  with  each  column  lettered;  then  when  a  pupil 
needs  supplementary  work,  give  him  a  card  and  a.sk  him  to  work  them  (not 
copy  them)  and  to  put  his  answers  upon  a  separate  slip  of  paper  under 
corresponding  letters.  The  teacher  may  make  an  answer  book  of  these  cards 
for  ease  in  correction. 

For  Exercises  4,  5,  6,  7,  8.  and  9  dealing  with  the  even  series,  the  card 
system  can  be  used.  The  teacher  should  be  careful  to  see  that  no  odd 
numbers  are  introduced  except  5,  or  when  5  is  used  to  write  it  twice  in  order 
to  keep  upon  the  even  numbers. 

Exercises  10  to  1-5,  inclusive,  can  be  supplied  l)y  cards  in  the  same  way 
without  care  as  to  odd  numbers,  but  using  no  numbers  except  5  and  2  above 
the  lowest  figiirein  the  column. 

From  Exercises  15  to  29,  no  supplementary  exercises  can  be  readily 
framed  except  for  the  teacher  to  copy  upon  cards  columns  in  the  regular 
exercises,  but  out  of  their  order.  This  can  be  done  especially  with  28  a3, 
28  b3,  28  cz  and  28  dz  and  those  on  the  back  of  the  page ;  but  it  should  not 
be  necessarv. 


From  29  to  51,  it  ^vould  be  safei-  to  make  uo  supplementary  exercises 
except  to  copy,  out  of  order,  the  regular  columns. 

After  51,  .supplementary  exercise  sets  can  be  easily  framed  by  the  method 
described  below  and  copied  upon  cards : 

For  4             (a)  (bi  (c)  (d)  (e) 

6  4  4             4  2 

—               4  6  6             6  6 

6  4  4             4  2 

4  8  2             3  7 

6  8  4             3  7 

Any  figure  may  be  pbici'd  to  the  left  of  the  lowest  figure  in  the  column; 
and  any  number,  for  this  particular  combination,  may  be  placed  at  the  top, 
for  the  sum  always  ends  in  0,  thus : 


(a) 

(a) 

(hi 

(b) 

(<") 

(CJ 

(d) 

(d) 

(e) 

1 

0 

6 

( 
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<) 

1 

3 

7 

4 

4 

4 

4 

4 

4 

6 

4 

4 

6 

6 

6 

6 

6 

6 

2 

6 

6 

4 

4 

4 

4 

4 

4 

8 

4 

4 

8 

8 

•) 

2 

3 

3 

7 

26 

46 

38 

68 

14 

94 

43 

83 

27 

8 

8 

3 

4 

1 

8 

6 

4 

8 

4 

8 

By  using  the  "stock"  forms  given  for  each  combination,  varying  the  top 
figures  of  the  column  and  the  left-hand  figure  of  the  lowest  number,  almost 
indefinite  variety  is  affoi'ded. 

For  8 

8  8 

—  8  8  8 
4  8  4 
8  4  7 
8  6  7 

Add  to  top  6,  2,  4  or  1 :  or  add  4  and  then  any  figure.  Place  any  figure 
to  the  left  of  lowest  figure. 

For  4  4 

4  4  4  4 

—  2  4  4  4  4 
4  4  7  5  1 
4  6  7              5              3 

Add  to  top  only  8,  1  or  2.     Place  any  figure  to  left  of  lowest  figure. 

23 


For  7 

7 


Add  to  the  top  4.  2  or  1. 


7 

1 

4 

3 

6 

3 

For  6 

6 

6 

6 

— 

2 

6 

6 

2 

6 

6 

1 

6 

6 

4 

8 

7 

3 

6 

6 

8 

7 

3 

eld  at  the  t( 

:p  only 

1  or  2. 

For  3 

3 

3 

— 

3 

3 

3 

6 

4 

1 

3 

3 

3 

3 

6 

4 

5 

3 

3 

6 

6 

5 

Add  to  top  only  4,  6,  1  or  2. 

To  Be  Given  After  Test  I  Is  Reached. 

For  pupils  wlio  have  stnnibled  over  n  eertain  combination  more  than  once, 
in  Test  I,  and  have  again  stumbled  in  the  same  combination  in  the  examples, 
the  followinor  sets  of  Series  I  are  given.  Select  the  set  in  which  the  pupil 
has  failed.  These  contain  combinations  introduced  as  far  as  Test  I  and 
must  not  be  given  iintil  this  point  is  reached. 
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As  a  method  of  iise,  it  is  suggested  that  the  teaeher  out  out  these  sets  and 
paste  them  upon  cards.  The  proper  card  may  be  given  to  a  pupil  with 
instructions  for  him  to  work  the  examples,  writing  his  answers  upon  a 
separate  sheet  lettered  for  identification.  The  card  can  thus  be  used  over 
and  over  again  for  different  pupils. 

Prom  Test  I  to  Test  II. 

From  Test  I.  page  37.  to  Test  11.  on  page  47.  the  new  (-(imljinations  intro- 

6     4  8 

duced  are  8     5  and  -5  and  their  reverses  together  with  the  principle  of 

adding  9's.  For  weakness  in  any  of  these  the  following  sets  of  columns  are 
offered  as  supplementary  exercises  to  be  copied  on  cards  and  varied  as 
indicated  underneath  each. 
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Add  to  top  only  9.  6.  5,  4.  2  or  1. 
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Add  to  top  only  9.  5.  3.  2,  or  1. 
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Add  to  top  only  9.  6,  5,  4.  2  or  1. 


For  5 
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Add  to  top  only  9.  5.  3,  2  or  1. 


6 
For  5 
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Add  to  the  top  any  figure. 

5 
For  4 
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Add  to  the  top  any  figure. 

Following  Test  III,  Page  59. 

We  have  now  completed  the  combinations.  If  there  are  any  weaknesses 
they  should  be  corrected  now,  before  the  pupil  goes  to  subtraction.  The 
following  series  contains  all  the  more  difficidt  combinations.  For  otiiers 
use  those  forms  previously  given : 
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PUPIL'S  CONSTRUCTION  OF  EXAMPLES. 
Addition. 

For  supplementary  drill  in  addition  combinations  to  be  u.sed  after  sub- 
traction is  reached.  For  supplementary  work  hereafter  the  following  device 
for  teaching  pupils  to  build  columns  for  themselves  for  the  purpo.se  of 
correcting  habits  in  any  one  or  two  combinations.  Pupils  may  easily  be 
taught  to  follow  these  directions.  The  construction  of  the  column  itself  is 
excellent  drill. 

To  construct  a  column  containing  a  given  combinaticm.     For  example,  let 

6 
iLS  suppose  the  combination  in  which  pupil  is  weak  is  8 

(1)  Write  the  combination  at  the  foot  of  tlie  column.    (See  Ijelow.) 

(2)  Add  a  figure  which  shall  make  the  sum  end  in  9.    (The  sum  of 

8  and  6  is  14;  the  next  number  ending  in  9  is  19;  we  must 
therefore  add  5.) 

(3)  Add  a  number  which  will  make  the  sum  end  in  the  lower  figure 

of  the  combination.     (The  lower  flgtire  of  the  combination  is 
8.     Our  sum  is  19.     Therefore  our  next  figure  must  be  9.) 

(4)  Add  the  upper  figure  of  the  combination  (6). 
(.5)  Add  a  figure  which  shall  make  the  sum  end  in  9  (5). 

(6)  Add  a  figure  which  shall  make  the  sum  end  in  the  lower  figure 

of  the  combination.  — • 

(7)  Add  the  upper  figure  of  the  combination. 

(8)  Add  any  figure. 

(9)  Add  the  column. 

■Have  pupil  cop.y  these  i-nles  for  hini.self  or  cut  out  and  paste  upon  a  card 
for  general  use. 

To  make  a  column  which  shall  contain  any  two  comliiuations : 
(1)  Write  the  selected  combinations,  thiTs :     (a)  (b) 

8  4 


(2)  Write  the  first  combination  (a)  at  foot  of  column. 

(3)  Add  a  figure  which  shall  make  the  sum  end  in  the  lower 

figure  of  (b).      (The  sum  is  13;  the  lower  figure  is  7. 
We  must  add  4.) 

(4)  Add  upper  figure  of  (b). 

(5)  Add  a  figure  which  shall  make  the  sum  end  in  the  lowest 

figure  of  (a). 

(6)  Add  the  upper  figure  of  the  (a). 

(7)  Add  a  figure  which  shall  make  the  sum  end  in  the  lowest 

figure  of  (b). 

(8)  Add  the  upper  figure  of  (b).  (11)68 
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7 

(9) 

4 

(8) 

4 

(7) 

8 

(6) 

4 

(5) 

4 

(4) 

4 

(3) 

8 

(2) 

(10) 

25 

(9)   Add  any  figure. 

(10)  Place  any  figure  at  left  of  lowest  figure  of  column. 

(11)  Add  column. 

Have  pupil  copy  this  for  himself  or  paste  iipon  card  for  general,  use. 

To  Construct  Examples  in  Subtraction. 

Select  combinations  in  which  the  pupil  needs  drill,  or  copy  the  right  hand 
two  figures  of  all  examples  which  were  missed  more  than  ouce.  After  (a) 
copy  all  those  in  which  the  lower  figure  is  less  than  the  upper  figure ;  after 
(b)  all  those  in  which  the  lower  figure  is  larger  than  the  upper. 

(a) 

ih) 

(c) 

(2)  Write  after  (c)  all  of  {b)  after  changing  the  lower  figure  to  one  less. 

3  3 

(Thus  if  it  is  6,  change  to  5.) 

(3)  Finally,  write  in  the  blank  example  form  under  a.  h.  and  c,  respec- 
tively, the  combinations  thus  obtained.  Endeavor  to  have  each  combination 
repeated  in  the  examples  at  least  five  times.  If  there  is  none  of  any  one 
kind  then  make  up  substitutes. 

For  ilhistration,  let  us  assume  the  combinations  missed  were: 
14  8  11  10  9 

8  3  6  3  2 


(a)  (Copy  those  in  which  lower  figure  is  smaller.) 

8  9 

3  2 

(b)  (Copy  those  in  which  the  lower  figure  is  the  larger. 

4  10 
8  6  3 

(c)  (Change  (b)  so  that  tlie  lower  figure  is  1  less.) 

4  10 

7  5  2 

(d)  Place  luider  letters  arranged  in  this  order: 

a     c     b     a     c     c     b         a     c     e     1)     a     c 


(.d)  Thus: 


a 

0. 

b 

a 

c 

c 

b 

a 

c 

c 

h 

a 

f 

b 

8 

4 

4 

9 

0 

1 

1 

9 

0 

1 

1 

8 

4 

0 

3 

7 

8 

2 

2 

5 

6 

2 

2 

5 

6 

3 

7 

3 

a 

c 

b 

a 

c 

c 

b 

a 

c 

c 

1) 

a 

e 

b 

9 

4 

4 

8 

0 

1 

1 

8 

0 

1 

0 

9 

4 

8 

2 

7 

8 

3 

2 

5 

6 

3 

2 

5 

3 

2 

7 

3 

a 

e 

c 

b 

a 

c 

b 

a 

c 

b 

a 

(■ 

(■ 

h 

8 

1 

4 

0 

9 

0 

4 

9 

4 

0 

8 

1 

0 

1 

3 

5 

7 

3 

2 

2 

8 

2 

7 

3 

3 

5 

2 
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MULTIPLICATION. 

For  extra  work  in  multiplication  teachers  may  follow  the  form  given  in 
Exercise  5x  and  in  many  thereafter.  Simply  write  4  or  5  combinations  in 
which  the  pupil  has  shown  weakness  and  re(|uire  him  to  construi-t  examples 
as  in  form  cited. 


SHORT  DIVISION. 

For  extra  examples  in  short  division  use  the  test  forms  to  be  found  at  the 
beginning  of  Exercise  Talilet  No.  23.  Write  the  division  combination  in 
which  you  wish  pupil  tested  and  rerpiire  him  to  construct  examples  accord- 
ing to  the  form  given. 


ANSWERS  TO   EXERCISE  TABLET   21. 

Addition. 

(1)  6,  S,  10,  4,  8,  12,  4,  6,  10,  S.  6,  14.  (1x)  S,  10,  6,  12,  4.  10,  6,  14,  10,  8,  12,  12. 
(2)  15,  25,  30,  15,  10,  25,  15,  30,  20,  10,  30,  20.  (2x)  20,  25,  10,  15,  15,  30,  15.  20,  30, 
25,  20,  30.  (3)  8,  12,  30,  6,  15,  25,  10,  10,  8,  15,  4,  30.  (3x)  10,  25,  20,  8,  15,  12,  30,  6,  15, 
S.  20.  10.      (4)   10,  14,  18,  25,  16,  22,  30,  25,  30,  16.      (4x)   10,  14,  20,  35,  22,  35.  24,  40,  18. 

(5)  16,  16,  14,  14,  16,  28,  20,  45,  25,  10.  (5x)  16,  25,  20,  24,  15,  16,  34,  30,  32,  10. 
(6)  16,  IS,  20.  30,  25.  35,  40,  40,  25,  24.  (6x)  15,  26.  30,  40,  25,  38,  35,  45.  18.  (7)  15,  20, 
24,  24,  18.  35,  40,  34,  38,  16.  (7x)  25,  30,  34,  34,  28,  30,  60,  36,  20.  (8)  24,  30,  28,  45,  36, 
32.  34,  38.  (8x)  35,  35,  25,  24.  34.  25.  18.  32.  34.  (9)  6.  8,  12.  18.  10,  16,  14,  20,  22. 
(9x)  16,  14,  18,  20,  25,  10,  20,  4,  14. 

(10)  7,  9,  11,  13,  15,  17,  21,  23,  19,  25.  (lOx)  H.  9.  13,  15,  19,  21,  25,  27,  15.  17. 
(11)   11,  10,  25,  13,- 16,  25,  17,  12,  20,  21,   15.      (11x)    13,  12,  20,   19,  13,  15,  14,  17.  27.  25, 

17.  (12)    17,   16,   SO,   35,   20,   21,  45.  29.    30.      (12x)    13.   19,   14,   25,   22.   25.   27.   38,   24,   19. 

(13)  15,   10,   20,   14,    25,   24,   20,  25,    15,   13.      (13x)    14,    13,   11,    14,   20,   25,    23,   25,   11,   15. 

(14)  11,  23,  25,  20,  22,  19.  21,  IS.      (14x)   15,  12,  9,  18.  11,  14,  17,  21,  11.      (15)    3,  5,  9,  7, 

11,  15,  19,   11,  23,  21.      (15x)   8,  3,  10,  20,   6,   16,  S.   18.   9,   19.      (15ax)    5,   9,   15,  23,   13,  S, 

18,  18.      (16)  17,  19,  15,  21,  27.  13,  9,  7,  11. 

(16x)  16,  6,  26.  12,  22.  32,  9,  19.  (17)  24,  28.  23,  28.  24,  23.  22,  25.  (17x1  22,  24,  29, 
27,  23,  26.  25.  (18)  26,  29,  27,  29,  27,  28,  29,  25.  (18x)  28.  22.  27,  21,  29,  24,  23. 
(19)    34,    39.    33,    39,    34,    33,    35.    32.      (19x)    31.    39.    32.    38.    37.    33,    34.      (20)    1.3,    17,    11, 

17.  11,  13,  15,  12.  (20x)  15,  17.  12.  16.  11.  19.  14.  (21)  23.  19.  37,  46.  64,  78,  28,  89. 
(21x)  23,  33,  43.  53,  14,  37,  26.  (22)  20,  30,  60,  19,  17,  29,  30,  18.  (22x)  80,  41,  30. 
20.  25.  23.  30. 

(23)  6,  3,  4,  9,  7,  5,  10,  S.  11,  16.  (23x)  4,  5,  2,  3,  8,  11,  14.  13,  10.  (24)  14,  12,  20. 
10,  13,  5.  21,  7.  (24x)  6,  15,  20,  10,  30.  8,  18,  28,  9.  (25)  IS,  13,  10,  17,  15,  19.  17.  21. 
(25x)  17,  7,  27,  6,  16,  26,  20,  10.  (26)  21,  14,  13,  14,  15,  20,  15,  17,  27,  15,  20.  (26x)  6, 
15,  11,  16,  12,  13.  20,  10.  14,  10,  20.  (27)  25,  24,  20,  35,  20,  16,  30,  13,  2S.  (27x)  28,  21, 
35,  20.  18,  30,  23.      (28)   16,  26,  20,  25,  25,  30,  20,  27,  20,  25,  13.      (28x)   20,  17,  19,  25,  25, 

18.  22,  21.  20,  20. 

(28az)  20.  20,  26,  30,  20,  12,  16,  20.  17,  14,  IS.  22.  (28ax)  26,  12,  11.  21,  28,  16,  25, 
20,  15,  19,  22.  (28bz)  17,  17,  16,  21,  IS,  10,  19,  15,  20,  30.  22,  17.  (28bx)  22,  10,  20,  21, 
23,  19,  20,  25,  22,  18,  30,  20.  (28cz)  IS,  19,  25,  16,  20,  27,  22.  19.  25,  30,  12,  11.  (28cx) 
20,  19,  19,  19,  23,  29,  28,  29,  19,  19,  17,  20.  (28d2)  15,  17.  15.  18.  11.  16,  14.  14,  12,  IS, 
20.  13.      (28dx)  32,  16,  6,  27.  26,  29,  34,  15,  20,  19,  IS. 

(29)  10,  10,  15,  13,  18,  17,  15,  18,  19,  12,  17.  (29x)  15,  12.  17,  19,  13,  16,  18,  11, 
14,    19,   15,   17.      (30)    10,   17,   13,   18,   15,   20,    13,   11,   20,   16,   20.      (30x)    15,   17,   20,   15,   17, 

19.  20,  16,  13,  12,  15,  17.  (31)  12,  17.  20,  25,  13,  IS,  25,  17,  15,  20,  17.  (31x)  17,  17, 
17,   10,    15,   17,   20,   25,   10,   16,   13,   16.      (32)    20,   20,   10,   20,    10,   20,   20,   20,   20.      (32x)    20, 

12,  22,  10,  20,  10,  20,  23,  29.  (33)  10,  25,  15,  27,  17,  20,  20,  20,  23.  (33x)  20,  21,  20,  27, 
10,    16,    28,    20.      (34)    20,    30,    25.    20,    20,    20,    20,    23,    16,    20.      (34x)    20,    20,    27,    19,    26, 


(35)  16,  20,  25,  20,  17,  20,  27,  20,  20,  16,  10.  (35x)  16,  20,  17,  16,  16,  17,  20,  18, 
16,  10,  29.  (35a)  25,  24,  26,  20,  16,  18,  17,  27,  20,  25,  27.  (35ax)  16,  16.  30,  20,  16, 
27,    20,    18,   17,   27,   20.      (35b)    26,   29,    30,   27,    20,   20,    18,   25,   25,    29,    27.      (35bx)    16, 

15,  25,  20.  20,  29,  10,  27,  16,  17,  25.      (36)  8,  16,  25,  20,  20,  14,  20,  16,  17,  16,  20.      (36x) 

16,  16,   16,  27,  18,  20,  29,   20,   17,   19,  20.      (36a)    30,   20,  20,  24,  27,   27,  20,  27,  29,   20, 
(36ax)   27,  15,  15,  27,  20,  16,  26,  30,  14,  27,  16,  21. 

(37)  18,  20,  26,  18,  18,  27,  18,  IS,  29.  (37x)  27,  2S.  18,  25,  20,  IS,  IS,  23.  19.  (38) 
20,  26,  19,  20,  18,  30,  18,  29,  28,  23.  (38x)  25,  28,  24,  20,  20,  IS,  IG,  14,  20,  IS,  25, 
(38a)  18,  19,  22,  20,  21,  18,  20,  20,  17,  20,  19.  (38ax)  18,  26,  19,  IS,  19,  IS,  15,  16, 
26,   17,  17.      (38b)   20,  19,  18,  18,  27,  18,  23,  20,  18,  22,  2S.      (38bx)   23,   19,  14,  18,  IS, 


7,  19,  20,  26,  18,  27.      (39)   12,  IS,  20,  IS,  18,  20,   13,  20, 
25,  20,  30,  18,  15,  14,  20,  19. 

(40)   24,  29,  18,  26,  20,  20,   20,   16,  13,   19,   15.      (40x) 

15,  20,  15.      (41)   6,  14,  13,   17,  16,  14,  13,  16,  20,  19,  17. 
14,   16,  12,  8,  14.      (42)    6,   18,  20,  20,  18,  14,  17,   18,   15, 

16.  20,  18,  13,  14,  17,  17. 
(43)    6,  16,  26,   36,   26,   16,   36.      (43x)    16,   2fi.   46,   76, 

36,  46,  66,  46.  (44x)  26,  16,  86,  66,  46,  96,  36,  46. 
(45x)  16,  26,  56,  86,  76,  46,  96,  36.  (46)  16,  46,  76, 
56,  96,  46,  76,  26. 

(47)    16,   26,    36,   46,   66.   86,   56.      (47x)    76,   96,   36,   56, 


29,  IS.      (39x)   16,  15,  17 


20,   16,   13,  14,   12,   15,   2S,  20, 

(41x)   14,  15,  13,  16,   14,  19, 

19,  IS.      (42x)   IS,  14,  20.  19, 

36.   56.    96.    66.      (44)    46,  16, 

(45)    76,    96,    56,    26,    SS,  46,    76, 

S6,    56,    46,    36.      (46x)    86,  76,    36, 

76,   86,   46.      (48)    16,   16,  26,   28 


16,  36,  46.  26.  16.  (48x)  1' 
50,  70.  (49x)  20,  30,  100. 
(49ax)  27,  38,  19,  45 


',   20,   30,   26,   16,   23,   27,   16,   30.      (49)    10,   20,   30,   40,    GO, 
40,    90,    80,    30,    60.      (49a)     30,    20,    40,    30,    60,    30,    20,    10, 
31.  89,  63,  78,  23.      (49b)  16,  26,  27.  36,  16,  35,  36,  46.      (49bx)  20, 
30,  50,  80,  20,  40,  100.  90,  10.      (50)  30,  26,  40,  46,  30,  36,  26,  20.      (50x)   30,  26,  27,  20,  26, 

25,  50,  40,  56,  40. 

(50a)  26,  20,  26,  24.  25.  44,  33,  3G.  (50ax)  30,  2G,  24,  44,  40,  25.  36.  34,  24.  26. 
(51)  14,  24,  26,  34,  26,  30,  36.  40.  (51x)  34,  26,  26,  22,  24,  36,  32,  66.  (52)  16,  32,  36. 
44,  46,  34,  42,  44.  (52x)  34,  66,  22,  76,  74,  56,  96,  42.  (53)  8,  18,  28,  48,  68.  38,  78. 
98.  (53x)  18,  28,  78,  68,  38,  58,  98,  SS.  (54)  26,  24,  26,  26.  24.  38.  48,  34,  5S.  (54x)  38. 
46,  28,  17,  26,  36,  48,  98.  (55)  12,  22,  32,  62,  92.  42.  82.  72.  (55x)  52,  22,  92.  42,  102, 
32,  22,  62. 

(56)  22,  32,  52,  92,  42,  32,  62,  82.  (56x)  32,  42,  22.  32.  22,  52,  52,  G2.  (56a)  24. 
32.   28,   18,   38,  36,   24,   28.   24.      (56ax)    24.  28,   32,  44,   42,  42,  16,   32,   34,  26.      (57)    42,   56, 

26.  24.  58.  76,  44.  (57x)  32.  46,  34,  22,  40,  38,  82,  88.  (58)  38.  38.  38,  42,  57,  34,  46. 
(58x)  54,  56,  48,  56,  40,  40.  60,  47.  (59)  15,  25,  35,  55,  95,  45,  65.  (59x)  75,  25,  85,  45, 
105,  55,  75,  65.  (60)  30,  25,  45,  35,  65,  95,  55.  (60x)  35,  25,  25,  45,  65,  105,  45,  25. 
(61)    30,  27.  25,  25,  27,  40.  35.  37.  45.      (61x)    35.  25.  26.  26,  25,  24,  30,  35,  25,  30.  30.  35. 

So.  44.  94.  35.      (62x)   25,  35,  55,  25,  25,  65.  85,  30.      (62a)   15,  25, 
(62ax)    25,  35,  40,  30,  50,  25,  30,  27.      (63)   30,   35,  40.  37.  30,  40, 

25,  25,  30,  25,  15,  25,  35,  42,  25.  (64)  S,  8,  18.  28.  28.  38.  38.  98. 
(64x)  28,  28,  18,  48,  25,  68,  55,  35.  (64a)  18,  18,  26.  25.  28.  28.  28.  28.  28.  (65)  26, 
24,  18,  25,  22,  18,  25,  16.  (65x)  25.  35,  35,  25,  65,  85,  IS,  28.  (.66)  16.  20,  18,  18,  25, 
24,  22,  14. 

(67)  25,  23,  25.  24,  25,  37,  35,  35,  40,  30.  (67x)  24.  30,  25,  35.  36.  25,  25,  32,  45,  38. 
(68)  13,  13,  23,  23,  33,  43.  33,  63.  13.  (68x)  103,  9.3,  33,  43,  73,  53,  53,  63.  (69)  13,  26, 
36,  58,  28,  36,  68,  26.  (69x)  23,  33,  43,  63,  93,  2.S,  23,  23.  (70)  30,  .32,  40.  42,  36,  6,  24, 
26,  23,  30,  32.      (70x)  26,  28,  28,  25,  35,  24,  32,  22,  36,  28,  25.      (71)   38,  32,  28,  23,  28,  36, 


(62)  15,  25,  35,  65, 
35.  34,  30,  44,  40.  27. 
35,   35.      (63x)   24,   18, 


36,  38,  40.  (71x)  26,  34,  25,  28,  28,  23,  26,  38,  30,  16,  26.  (72)  10,  10,  20,  30,  50,  90, 
60,  40,  10.      (72x)  40,  100,  30,  50,  80,  20,  70,  10. 

(73)  27,  30,  38,  20,  45,  20,  20,  20.  (73x)  20,  30,  50.  57,  80,  S3,  10,  44.  (74)  30,  25,  29, 
23,  20,  28,  28,  23,  38,  34,  33.      (74x)   33,  25,  28,  35,  28,  28,  36,  36,  33,  36.      (75)   30,  37,  35, 

23,  30,  33,  40,  50,  44,  40.  (75x)  30,  33,  34,  35,  28,  35,  30,  35,  33,  24,  25,  36.  (76)  82,  25, 
46,  75,  48,  92,  74,  45.      (77)  48,  73,  90,  58,  76,  33,  55,  90. 

(Test   I)  (a)    16,  18,  36,   30,  23,   32,  45,  28.      (b)   40,  23,  45,  20,   26,  26,   33,  28.      (c)   24, 

38,  30,  18,  25,  33,  20,  46.  (d)  35,  38,  36.  43,  44,  40,  43,  18.  (e)  38,  34.  38,  35,  42,  28,  22, 
25.  (f)  28,  24,  22,  18,  16,  30,  23,  26,  23,  18,  25,  18.  (g)  30,  32,  26,  20,  25,  18,  40,  20,  20, 
40,  40,  24.  (78)  25,  24,  22,  21,  26,  23,  34,  36,  25,  43.  (78x)  20,  25,  19,  22,  27,  24,  26, 
44,  41,  46. 

(79)    32,    34,    31,   44,   53,   75,   102,    33,    63.      (79x)    31,    30,    35,    29,    33,   28,    34,    62,    55,    56. 

(80)  23,  21,  25,  24,  22,  17,  17,  19,   34,  45.      (80x)   25,  15,  19,   17,  15,  18,  24,  16,  19,  21,  17. 

(81)  26,  22,  18,  23,  25,  23,  25,  14,  20,  IS,  18.      (81x)   22,  26,  23,  22,  25,  21,  26,  27,  23,  20, 

24.  (82)   14,  14,  24,  24,  34,  34,  54,   64.      (82x)   34,  24,  24,   34,  14,  44,  14,  24.      (83)   14,  20, 

17,  16,  15,  22,  26,  24,  23,  23,  23.  (83x)  16,  23,  16,  15,  19,  17,  24,  23,  24,  22,  24.  (84)  24, 
24.  40,  28,  30,  28,  24,  24.  (84x)  23,  14,  14,  14,  32,  28,  24,  24,  24.  16.  (85)  20,  IS.  24, 
30,  28,  24,  24,  24,  20,  24,  28.      (85x)  24,  18,  28,  24,  24,  28,  18,  26,  18,  15,  24,  24. 

(86)  9,  9,  15,  16,  17,  14,  20,  20,  28,  17.  (86x)  19,  16,  12,  19,  23,  13,  18,  19,  19,  19,  26. 
(87)  20,  20,  25,  24,  25,  24,  19,  22,  25,  20,  26.  (87x)  26,  19,  23,  19,  22,  25,  19,  29,  29,  27, 
19.  18.  (88)  20,  26.  24,  19,  24,  24,  19,  14.  (89)  34,  35,  30,  34,  29,  36,  27,  24.  (90)  27,  30, 
28,  30,  34.  22,  34,  40.      (90x)   37,  38,  30,  26,  29,  26,  26.      (91)   28,  20,  22,  18,  25,  24.   18,  26, 

22,  24,  26,  19.      (91x)  20.  22,  27,  27,  20,  17,  22,  22,  36,  18,  26. 

(92)  11,  11,  21,  31,  21,  41,  31.  41.  (92x)  31,  41,  51,  61.  21.  31,  21,  11.  (93)  10,  20,  30, 
8.  8,  7,  5,  16,' 20.  (93x)  9,  9,  19,  10,  10,  20,  30,  40,  60.  (94)  24,  27,  34,  36,  33,  31,  30, 
21,  30.'  ('94x)  20,  23,  25,  27,  23.  30,  21,  21,  21,  28,  24,  20.  (95)  30,  37,  30,  30,  31,  31,  33, 
24!  31!  31,  34.  (95x)  20,  SO,  31,  30,  23,  28,  30,  31,  23,  31,  21,  21.  (96)  34,  30,  29,  31,  41, 
40',  4o'.  44.  40.  (96x)  44,  38,  39,  38,  41,  37,  31,  34,  34.  (97)  13,  13,  23,  33,  23,  43,  83,  83. 
(97x)   23,  33,  43,  83,  43,  33,  23,  53.      (98)   23,  23,  33,  38,  26,  32,  33,  36.      (98x)   18,  23,  13, 

23,  26,  23,  13,  26,  25.  26. 

(Test  II,  Ex.  45)  (a)  24.  33.  29.  27,  40,  36.  43,  44.  (b)  39.  23.  21,  30,  27,  23,  34,  21. 
(c)  23,  19,  22,  43,  34,  21,  19,  33.  (d)  24,  39,  24,  20,  21,  29,  2S,  31.  (e)  26,  43,  21,  25, 
21,  19,  24,  21,  44,  19,  23,  39.      (f)   25,  26,  19,  21,  42,  37,  20,  45,  21,  19,  18,  24.      (g)   28,  23. 

23.  27,  24,  26,  26,  30. 

(Test  II,  Ex.  47)  (a)  63,  98,  25,  37,  86,  52,  74,  101.  (b)  40,  54,  76,  49,  92,  28,  35,  83. 
(c)   21,  55,  93,  76,  47,  80,  64,  32.      (d)    56,  62,  108,  74,  93,  25,  36,  81.      (e)    23,  18,  22,  23, 

18,  22,  27,  25.  21,  23,  24,  20.      (f)  54,  57,  60,  57,  46,  54,  55,  57,  43,  58,  55,  56. 

(99)  21,  24,  23,  28,  26,  23,  23,  32,  31,  36.      (99x)  21,  23,  21,  23.  16,  23,  21,  21,  24,  21,  23, 

24.  (100)'  21.  22,  27,   30,  28,   33,  28,   34,  26,   30,  31.      (lOOx)   24,  33,  23,   32,  21,.  28,  23,  42, 

28,  36,  34,  33.  (101)  11,  11,  21,  31,  21,  31,  41,  51.  (lOIx)  11,  21,  31,  11,  31,  41,  51,  61,  11. 
(102)  23,  21,  21,  18.  16,  12,  21,  23,  28,  36.  (102x)  21,  22,  13,  16,  21,  21,  28,  22,  23,  12,  21, 
21.  (103)  8,  8,  4,  5,  7,  14,  16,  13,  27.  (103x)  10,  20,  30,  15,  18.  20.  17,  16.  (104)  31,  32, 
24,  26,  28,  30,  41,  33,  31,  38,  33.      (104x)   33,  41,  31,  25,  33,  41.  34,  36,  41,  31,  51,  40. 

(105)  11,  11,  21,  21,  31,  31,  11,  11,  24.  (105x)  11,  11,  21,  24,  37,  16,  14,  20,  12,  34. 
(106)   36,  34,  37,  35,  32,  40,  33,  36,  37,  38,  34,  40.      (106x)   37,  39,  35,  34,  36,  31,  37,  31,  31, 

29,  28,  40.      (107)   40,  40,  32,   34,   37,   39,  30,  26,   31,  27,  26,   30.      (107x)    41,   30,  41,   36,   31, 

39,  28,  43,  31,  31,  30,  36.  (108)  8,  8,  7,  7,  6,  6,  10,  10.  9,  9.  (108x)  7,  7,  11,  11,  10,  10, 
8,  8,  9,  9.  (109)  5,  7;  11,  9,  6,  10,  4,  8,  8,  18,  17.  (109x)  9,  11,  8,  6,  10,  20,  15,  17,  16.  8. 
(110)  15,  18,  20,  16,  19,  17,  21,  19.      (110x)  16,  19,  15,  20,  17,  IS,  14,  21. 

4S 


(111)   22,  24,  2S,  24,  20,  24,  24,  26,  24,  19,  23,  17.      (Illx)   16,  19,  15,  26,  17,  24,  25.  21, 

24,  23,  16.  25.  (112)  12,  12,  22,  22,  12,  12,  22,  12, -22,  12.  (112x)  22,  12,  19,  15,  IS,  17, 
20,  25,  29,  28.  (113)  12,  12,  20,  19,  18,  13,  15,  16,  21,  17,  14,  18.  (113x)  24,  29,  25,  28, 
40,  26,  41,  27.  (114)  35,  40,  36,  38,  39,  37,  35,  34,  37,  38,  40,  30.  (114x)  40,  34,  39,  38,  35, 
40,  38,  36,  34,  33,  38,  37.  (115)  18,  12,  18,  16,  12,  17,  20,  18,  12,  18,  15,  16.  (115x)  17,  17, 
18,  18,  16,  14,  22,  19,  19,  13,  21,  20.  (116)  21,  21,  17,  IS,  22,  14,  19,  18,  20,  15,  20,  17. 
(116x)  22,  21,  22,  21  22,  22,  22,  22,  21,  22,  21,  21. 

(117)  7,  7,  14,  13,  12,  15,  16,  11,  22,  2,3,  20.      (117x)  11,  14,  13,  15,  12.  16.  24,  22,  25,  21. 

(118)  9,  9,  26,  22,  18,  13,  25,  24,  17,  16.      (118x)  14,  16,  24,  23.  27,  33,  27,  15,  14.      (119)  24, 

22,  22,  21,  25,  22,  24,  24,  26,  27,  22,  21.      (119x)  24,  21,  21,  23,  23,  24,  26,  21,  27,  22,  22,  21. 

(120)  10.  10,  10,  18,  19,  19,  29,  35,  21,  22,  20.      (120x)   17,  20,  22,  20,  22,  18,  21,  19,  17,  17, 

17.  17.      (121)  30,  29,  23,  31,  28,  25,  24,  31,  29,  32,  26,  32.      (121x)  28,  28,  32,  30,  32,  25,  31, 

25,  31,  22,  25,  20.      (122)  20,  19,  17,  20,  19,  17,  22,  22.      (122x)  29,  17,  20,  14,  19.  20,  17,  19. 
(Test  III,  Ex.  57)    (a)  22,  32,  40,  41,  29,  21,  24,  81.      (b)   54,  70,  17,  59,  31,  69,  27,  21. 

(c)   63,  25,  32,  93,  41,  73,  92,  44.      (d)   84,  51,  93,  20,  19,  42,  43,  27.      (e)   69,  41,  22,  64.  40, 

34.  21,  89.  (f)  22,  55,  42,  31,  100,  52,  22,  31.  (g)  37,  76,  91,  32,  83,  31,  79,  30.  (h)  42, 
39,  21,  63,  30,  84,  51,  42.      (i)  91,  41,  20,  20,  99,  32,  37,  41. 

(Test  IV,  Ex.  59)    (a)  25,  43,  30,  81,  95,  68,  29,  26.      (b)   32,  78,  43,  66.  CO,  89,  64.  98. 

(c)  68,  29,  9S,  41,  75,  32,  64,  IS.      (d)  43,  25,  61,  103,  36,  46,  80,  39.      (e)  26,  5.3.  79,  38,  94, 

66,  79,  105.  (f)  53.  18.  SO,  91,  71,  62,  45,  18.  (g)  46,  53.  78,  99,  IS,  62,  88,  55.  (h)  53, 
31,  23,  46,  89,  75,  40,  101.      (i)   103,  21,  89,  65,  53,  98,  76,  44. 

Subtraction. 

la.  9,  5.      b.  i.      c.  8,   5.      d.   8,  4.      e.  S,  6.      f.  2.      g.  5,  6,  4.  5,  5,  3,  4. 

lax.  4.     bx.  5.     ex.  3.     dx.  4.     ex.  2.     fx.  C.     gx.  5,  5,  4,  3,  4,  4.  5. 

2a.  9,  4,  5,  54,  45,  54.  b.  8.  53,  354,  5545.  c.  5,  4,  3554,  5443.  d.  3,  5,  3454,  3554.  e.  4, 
5,  4554,  3454.  f.  5,  4,  4553,  3455.   g.  8,  4,  444,  5454.   h.  S,  6,  2,  4246,  62.  i.  5535,  446,  462. 

2ax.  4,  45,  454,  5444.  bx.  5,  553,  4453.  34.  ex.  5,  54,  3445,  435.  dx.  5.  44,  5543,  534. 
ex.  55,  3545,  5354.  fx.  34,  5554,  3554.  gx.  44,  5345,  4345.  hx.  2,  46,  2642,  264.  ix.  24G, 
2564,  352. 

3a.  4246,  4635.  535.  b.  446,  4264,  5534.  c.  524,  2644,  5534.  d.  7,  7,  2,  5,  25,  252. 
e.  6,  6.  4,  244,  254.  f.  4245,  4625,  452.  g.  4252,  4546,  542.  h.  5252,  2424.  622. 

3ax.  3546,  4524,  444.  bx.  4352,  253,  2644.  ex.  2465,  535,  3526.  dx.  2542,  5542.  455. 
ex.  5224,  5525,  446.  fx.  524,  5445,  2344.  gx.  4254,  5244,  254.  hx.  2354,  5522,  253. 

4a.  7,  3,  4,  3542,  554.  b.  6,  3,  4334,  5453.  c.  5453,  3522,  642.  d.  2463.  3334,  543.  e.  9, 
6.3,  4633,  363.  f.  5,  33,  2436,  336.  g.  2336,  3332,  525.  h.  6354,  2546.  334.  i.  3423, 
5236,  625. 

5a.  9,  7,  2,  6732,  722.  b.  4.  2,  4222,  2765.  c.  7232,  5354.  36.3.  d.  6."27,  2444.  523. 
e.  2223,  2233,  722.  f.  9,  S,  S582,  68,  43.  g.  8,  7,  7,  6,  6,  5,  4,  3.  h.  7851.  311,  4115. 
i.  2817,  1161,  134. 

6a.  Test.  6217,  2825,  245.  b.  3511,  6248,  377.  c.  5653,  2141,  31.3.  d.  2212.  4136,  433. 
e.  8.  4,  4,  6,  6,  5,  1,  4.  f.  4,  1.  2.  1.  5,  3,  2,  4.  g.  2,  1.  5,  3,  2,  3,  7,  1.  h.  3.  2,  5,  3,  2,  6, 
3.  7.   I.  2.  5,  1,  1,  6,  6,  4.  7. 

7a.  16,  8.  b.  14,  7.  c.  12,  6.  d.  15.  S.  e.  7.  f.  13.  7.  g.  6.  h.  8,  7,  7,  6.  8,  6,  7,  7. 
i.  7,  7,  6,  8,  6.  8,  12,  S. 

7ax.  7.  bx.  7.  ex.  8.  dx.  6.  ex.  7.  fx.  8.  gx.  6.  hx.  S.  S,  7,  7.  7.  6.  6. 

8a.  7,  8.  6.  7.  14.  7,  7.  8.  b.  7.  6,  8,  7,  8,  7,  6,  6.  c.  68.  855,  832.  d.  76,  741,  744. 
e.  82,  673.  712.  f.  62,  831,  815.  g.  64,  762,  754.   h.  83.  661',  623.   i.  83.  711.  717. 


Sax.  6,  6,  7,  7,  7,  8.  8.  bx.  838,  655,  823.  ex.  744,  714,  862.  dx.  674,  731,  625.  ex.  724, 
831,,  611.  fx.  635,  742,  775.  gx.  833,  647,  713.  hx.  728,  631,  853. 

9a.  8.  7,  6,  7,  8,  6,  8,  6.  b.  86.  c.  68.  d.  76.  e.  87.  f.  78. 

9ax.  67.   bx.  SS.  ex.  77.  dx.  66.  ex.  78.  fx.  86. 

10a.  S.  7,  6,  7,  7,  6,  8,  7.  b.  67,  87,  86,  6.  c.  78,  77,  87,  7.  d.  68,  88,  68,  6.  e.  77,  86, 
78,  7.  f.  67,  78,  78,  7.   g.  87,  87,  66,  8.   h.  67,  78,  87,  7.   i.  77,  68,  76,  6. 

11a.  14,  6,  8,  11,  5,  6,  12,  5.  b.  7.  8,  5,  6,  6,  7,  7,  7.  e.  773,  843.  64.  d.  644,  523,  53. 
e.  615,  553,  65.  f.  8,  6,  7,  8,  8,  7,  7,  5.  g.  6,  8.  6,  7,  5.  6,  5,  6.  h.  7,  7,  8,  6,  6,  6,  5,  5. 
i.  6,  6,  8,  6,  7,  8,  7,  7. 

12a.  53,  52,  51,  54,  55,  53,  51,  52,  56,  54,  51,  52.  b.  27,  28,  29,  26,  28,  40,  69,  57,  62, 

40,  68,  71.  e.  33,  44,  48,  93,  72,  59,  85.  106.  d.  65,  91,  101, _25,  43,  51,  91.  58.  e.  53,  94, 
6o!  3o!  79,  73,  42,  101.  f.  99,  34,  87,  60,  46,  49,  84,  70. 

13a.  10,  2,  8.  11,  4,  7,  8.  6.  b.  2,  4.  8.  5,  6,  8,  8,  7.  c.  6,  5,  7,  5,  7,  8,  8,  4.  d.  7,  7,  2. 
6,  6,  7,  8,  8.  e.  13.  8,  5,  10,  7,  3,  8,  7.  f.  8,  8,  3,  7,  7,  5,  7,  8.  g.  6,  7,  8,  4,  6,  3,  6,  7. 
h'.  7',  2'  5',  5,  8,  8,  7,  8.   i.  2,  4,  5,  7,  7,  6,  8,  3. 

14a.  8,  5,  7,  7,  6,  6,  5,  7.  b.  85,  68,  68,  6.  e.  86,  75,  66,  8.  d.  76,  58.  66,  5.  e.  78,  86, 
56,6.  f.' 8,' 7,2,  6,  8,  4,  7,  8.  g.  74,  83,  47,  8.  h.  85,  68,  37,  7.   i.  88,  82,  83,  2. 

15a.  11,  3,  8,  10.  5,  3,  5,  8.  b.  8,  7,  3,  5,  7,  7,  8,  5.  c.  8,  3,  6,  5,  3.  7.  8,  7.  d.  8,  7,  3, 
8,  5.  7,  5,  3.  e.  773,  863.  54.  f.  343.  535,  55.  g.  836,  721,  76.  h.  835.  662,  72.  i.  773, 
535,  51. 

16a.  8,  7,  3,  3,  5.  8,  3,  8.  b.  87.  68.  85,  7.  c.  28,  45,  63,  4.  d.  38.  58,  85,  8.  e.  75,  35, 
86.8.  f.' 57.  86,87,  6.  g.  68.  77,  74.  5.   h.  83,  75,  87,  3.   i.  78,  56.  28,  8. 

17a.  12,  8,  4,  10,  6,  4,  8,  4.  b.  8,  3,  5,  6,  4,  7,  8.  4.  e.  6,  6,  8,  8.  8,  4,  6,  4.  d.  7,  7,  3, 
8,  5,  6,  7,  8.  e.  6.  3,  4,  7,  5,  7,  4,  4.  f.  6,  8.  5.  3,  4,  7,  7,  8.  g.  854,  733,  44.  ■  h.  731,  847, 

41,  i.  512.  632,  76. 

18a.  8,  6,  4.  2,  8,  4,  4,  8.  b.  64,  84,  48,  6.  c.  84,  66,  46,  4.  d.  46,  84,  68.  4.  e.  67,  56, 
88,5.  f.' 88,  56,77,  8.   g.  78,  76,  78,  7.  h.  88.  68,  65,  6.   i.  87,  77,  46,  6. 

19a.  Test.  7687,  5687,  368.  b.  6788,  6478,  378.  c.  3823,  1691,  236.  d.  1178.  6748,  536. 
e.  4585,  5658,  567.  f.  5,  8,  7,  8,  7.  7,  8,  8.  g.  5.  8,  7,  5,  5,  4,  8.  3.  h.  4,  7,  6,  7,  6.  2.  8.  5. 
i.  5.  6,  7,  6,  8,  7,  6.  6. 

20a.  7.  b.  5.  c.  3.  d.  10.  e.  18.  f.  37.  g.  45.  h.  8,  4.  9,  6,  2,  10,  15,  23.  i.  17,  36, 
23.  78,  20,  31,  51,  16. 

20ax.  37,  64,  28.  15,  49,  82,  50,  51.   bx.  12,  88,  71,  29,  64,  36,  55,  43.  ex.  17,  34,  15,  43, 

42,  29,  18,  19. 

21a.  17,  8.  18,  9.  8.  7,  6,  5.  b.  5,  9,  4,  6,  3.  7,  2,  8.  c.  2,  8,  5,  9,  7,  4,  6,  3.  d.  6,  9, 
4,  3,  8,  5,  2,  7.  e.  6887,  6845,  479.  f.  3454,  5672,  443.  g.  3576,  2585,  224.  h.  5888,  1663, 
382.   i.  1624,  3879,  135. 

22a.  8,  1,  9,  2,  7,  3,  6.  4.  b.  92,  75,  89.  5.  c.  24,  67,  16,  9.  d.  58,  32,  43,  6.  e.  3,  9,  2, 
8,  1,  7,  4,'  5!  f.  968,  197,  84.  g.  823,  286,  69.   h.  385,  583,  42.   i.  6,  4,  9,  2,  5,  8,  3.  1. 

23a.  5636,  5237,  125.  b.  5418,  2639.  194.  c.  4937,  2648.  304.  d.  8,  7,  8,  8,  7,  8,  7,  6. 
e.  3,  7,  5,  7,  6,  6,  7,  9.  f.  8,  4,  5,  5,  8,  7,  3,  8.  g.  4729,  5835,  765.  h.  2656,  2668,  178. 
i.  5947,  1539,  478. 

24a.  54578,  549660.  b.  37354,  486577.  e.  27655.  276463.  d.  34487,  446437.  e.  159,  478, 
353,  5.  f.  298.  337,  115,  5.  g.  461,  458,  236,  3.   h.  19195,  424252.   i.  36447,  275678. 

25a.  9.  b.  9.  c.  9.  d.  29.  e.  19,  9,  19,  9,  19,  29,  9,  9.  f.  9,  9,  23,  39,  9,  8,  9,  19. 
g.  19,  39,  4,  39,  66,  19.   h.  199,  295,  267,  49.   i.  399,  299,  246,  9. 


25ax.  19.  9,  69.  59,  29,  39,  49,  79.  bx.  89,  79,  49,  19.  29,  59.  ;!9,  69.  ex.  29,  72.  89,  SO. 
60,  S.^,  69,  49.  dx.  219,  399,  229,  19.  ex.  699,  515.  299,  39.  fx.  240,  549,  199,  19. 
gx.  394,  499,  509,  19.  hx.  509,  500,  249,  39. 

26a.  9,  9,  9.  9,  9,  9,  9,  9.  b.  8,  9,  2.  9.  6,  9,  9,  9.  c.  8,  T,  8.  2,  9,  6,  2,  7.  d.  329.  3549, 
299.  e.  5949,  4969,  238.  f.  4947,  2916,  725.  g.  9,  4.  9,  9,  6,  6,  9,  5.  h.  9,  8,  9,  6,  4,  8,  5,  8. 
i.  9.  4,  9.  9,  9,  7,  S,  7. 

■  26ax.  9,  9,  9,  9,  9,  9,  9,  9.  bx.  9.  9,  13,  19,  8,  9,  7,  9.  ex.  2399,  1909,  189.  dx.  3099, 
1953,  1S9.  ex.  4199,  2949,  549.  fx.  4922,  4499,  599.  gx.  3909,  4949,  399.  hx.  3099, 
2431,  399. 

27a.  53585,  674949.  b.  16919.  3926S6.  c.  27149,  359379.  d.  29699,  6190SS.  e.  369,  369, 
199,  7.  f.  499,  598,  379,  4.  g.  47391.  559469.  h.  69195,  494947.   i.  36499,  173929. 

27ax.  10,  10,  10,  20,  20,  30,' 10,  20.  bx.  209,  309,  309,  19.  ex.  209,  510,  498,  80.  dx.  608, 
290,  209,  56.  ex.  390,  209,  209,  21. 

28a.  0.  b.  10,  0,  0,  0,  10030.  e.  5050.  2009,  209.  d.  3960,  3909,  100.  e.  4099.  4790,  709. 
f.  8,  3,  7,  2,  6,  9,  5,  4.  g.  1.  0,  8.  2,  6.  10.  1,  3.   h.  9,  7,  4,  5,  0,  9,  3,  2.   i.  4,  6,  9,  7,  8,  5,  9,  2. 

28ax.  504,  209.  670,  20.   bx.  130,  609,  500,  40.  ex.  341,  500,  504,  59. 

29a.  7,  6,  5,  9,  7,  6,  8,  1.  b.  2089,  5009,  2,  1.  e.  4,  0,  8,  6,  0,  3,  9,  7.  d.  1080,  7070,  41. 
e.  4800,  3900,  4.  f.  4099,  1470,  41.  g.  639009,  49009.   h.  407009,  19706.   i.  390054,  9052. 

30.  40569,  580989.  b.  40009,  500005.  c.  46087,  606758.  d.  24899,  207068.  e.  43747, 
533345.  f.  69689,  303868.  g.  50099,  493908.   h.  53300,  459299.   i.  11909,  470088. 

30ax.  10409,  500709.  bx.  49919,  284089.  ex.  52068,  558399.  dx.  19849,  307076. 
ex.  55734,  434332.  fx.  28769,  668639.  gx.  47009,  509368.   hx.  50032,  49529 


IX. 

10193, 

6. 

d.  10, 

9. 

9.  9,  7. 

31a.  Test.  4.  9,  5,  8,  9,  9,  9,  10.  b.  9.  1.  7,  8,  9.  4,  4,  1.  e.  S,  8,  7.  9,  9 
9.  6.  8,  0,  8,  9,  6.  e.  6,  9,  2,  6.  9,  7,  10,  8.  f.  6,  9,  7,  9,  7,  7,  7,  15.  g.  6,  3 
h.  2.  7,  3,  3,  9,  8,  5,  8.   i.  3,  199,  308,  9. 

32a.  69059,  696839.  b.  30497,  185685.  e.  47344,  385006.  d.  28377,  774850.  e.  37018, 
439009.  f.  639,  533,  101,  9.  g.  388,  209,  285,  6.  h.  600,  375,  588,  7.   i.  168,  468,  579,  7. 

32ax.  20899,  390009.   bx.  8999,  200009.  ex.  10900,  190007.  dx.  59899,  180909. 
ex.  19889,  500881.  fx.  39459,  491094.   gx.  51009,  610901.   hx.  40589,  601081. 

33a.  231,  211,  220,  242,  247.  b.  1671,  1593.  160699.  e.  26068,  27056,  2474.  d.  22191, 
22113,  2702.  e.  29722,  31519,  4589. 

33ax.  163,  234,  172,  203.  153.  bx.  2032,  2099,  237758.  ex.  21843,  19533,  2230. 
dx.  20504,  26932,  3098.  ex.  25783,  32622,  3296. 

34a.  438,  376,  347.  310,  317.   b.  3126,  3183,  290220.  e.  27181.  28117.  2950.  d.  34911. 
39042,  4029. 

34ax.  356.  370,  383,  401,  370.   bx.  3312,  3620,  329401.  ex.  28657,  25091,  3285. 
dx.  27250.  29990,  3483. 


EXERCISE  TABLET  NUMBER  22. 

Multiplication. 

1.  286,  826,  648,  286,  628,  264,  824,  468. 

1x.  a.  6,  4,  8,  2.  b.  6.  c.  8.  d.  4.  e.  2.  f.  684.  i.  842,  648,  280,  826,  648,  .286,  628, 
264,  824,  468. 

2.  a.  4268.  b.  2846.  c.  2864.  d.  6842,  2468,  8246.  e.  8426,  4286,  4868.  f.  4682,  8446, 
6864.  g.  6248,  8646,  6842.  h.  2684,  6468,  8248.   i.  6286,  6248,  8426. 

2.  ax.  846,  482,  46S,  48.  bx.  482,  684,  468,  24.  ex.  248.  824.  482,  86.  dx.  486,  426,  864, 
48.  ex.  648,  642,  846,  26.  fx.  468,  428,  828,  88. 

3.  a.  6.  9,  3,  4.  8,  6,  2,  9.  b.  936,  369,  693,  9.  c.  G396,  9639,  039.  d.  8264,  6482,  468. 
e.  6,  6,  8,  8,  4,  4,  8,  6.  f.  9,  9,  9,  12  12,  15,  15.  g.  12,  12,  14,  14,  16,  16.  18,  IS.  h.  18,  18, 
21,  21,  24,  24,  27,  27. 

3.  ax.  6,  8,  10,  12,  14,  16,  18.  2.  bx.  9,  12,  15,  18,  21.  24,  27,  3.  ex.  10,  3,  4,  21,  6,  27, 
16.  18.  dx.  24,  9,  18,  8,  12,  6,  14,  15.  ex.  12,  15,  21,  16,  27,  12,  12,  24.  fx.  936,  2169, 
1S39,  18.  gx.  2739,  2463,  2169,  27. 

4.  a.  12.  12,  15.  15.  18,  IS,  21.  21.  b.  12.  15,  IS,  21,  6.  9.  12,  IS.  c.  75.  d.  81.  78.  51, 
72.  42.  e.  645,  12786,  5169.  f.  12381,  2172,  12651.  g.  18522,  1046,  18711.  h.  8468, 
1264,  14648. 

4x.  ax.  12,  21,  9,  18.  27,  24.  15,  3.  bx.  10.  18,  4,  16.  6,  14.  12,  S.  ex,  10,  IS,  4.  3,  18, 
12,  6,  21.  dx.  24.  12,  6,  8.  12,  27,  14,  15.  ex.  2178,  1278,  2184,  84.  fx.  2487,  2175,  1872, 
87.  gx.  2808,  1311,  2508,  102.  hx.  222,  189,  252,  279,  222. 

5.  a.  6,  9,  12,  15,  18,  21,  3,  21.  b.  24,  24,  27,  27,  24,  27,  21,  IS.  c.  24576,  27843,  2187. 
d.  18819,  12855,  2784.  e.  22152,  28758,  2247.  f.  29244,  26085.  2394.  g.  25428,  25959,  1122. 
h.  8814,  14268,  2814.  i.  24,  21,  12,  6,  27,  9,  3,  15. 

6.  a.  10,  10,  12,  12,  14,  14,  16,  16.  b.  1314,  1750,  1294.  18.  e.  18568,  15078,  1390. 
d.  17528,  18704,  1596.  e.  27,  24,  21,  12,  9,  18.  15,  0.  f.  12,  4,  18,  6,  16,  8,  14,  10.  g.  17258, 
14326,  916.   h.  12794,  5628,  1178.  i.  21867,  19062,  2457. 

7.  a.  8,  8,  12,  12,  16,  16,  20,  20.  b.  16852,  20536,  2168.  e.  20856,  13808,  1652.  d.  16,  4, 
14,  10,  6,  8,  12,  18.  e.  18,  9,  24,  6,  27,  12,  21,  9.  f.  8,  20,  12,  16,  4,  20,  12,  S.  g.  16940, 
14096,  1404.  h.  10172,  16940,  1368. 

8.  a.  24,  24,  28,  28,  268,  304,  228.  b.  25748,  22904,  2548.  c.  29424,  25100,  2976.  d.  25100, 
17264,  2304.  e.  16,  8,  27,  4.  4,  15,  136.  f.  21,  16,  2,  12,  12,  8,  24,  292.  g.  14,  9,  24,  6,  18, 
10,  20,  282.   h.  6,  28,  18,  18944,  2048. 

9.  a.  32,  32,  36,  36,  39588,  360.  b.  #3576.  23712,  2792.  e.  31752,  339S0,  2712.  d.  29156, 
27408.  1972.  e.  18548,  7712,  1896.  f.  14517.  15828,  2547.  g.  33180,  25496,  3832.   h.  32, 

24,  20,  36,  12,  28,  8.  376. 

10.  a.  10,  10,  15,  15,  20.  20,  25,  25,  20.  b.  10,  10,  15,  15,  20,  20.  175.  c.  2660,  2265. 
256770.  d.  1760,  2725,  176270.  e.  37490,  29992,  2247.  f.  14996,  25408.  1270.  g.  19056, 
31760,  4395.  h.  36,  8,  32,  24,  16,  20,  12,  24. 

11.  a.  30,  30,  35,  35,  40,  40,  45,  445,  45.  b.  34935,  39840,  2930.  c.  46420,  42865,  4590. 
d.  36980,  24285,  3475.  e.  26420,  18485,  3845.  f.  16,  36,  12.  24,  32,  20,  28,  96.  g.  25988, 
34156,  4285.   h.  19840,  37125,  3192. 

12.  a.  14,  10.  18,  15.  10,  30,  16,  24.  b.  15,  40,  6,  28,  6,  45.  12,  20.  c.  12,  35,  12,  24,  16, 

25.  4,  27.  d.  32,  9.  21,  8,  36,  8,  25,  18.  e.  37132,  37325,  1947.  f.  9912,  8517,  4615. 
g.  15501,  18028,  920.   h.  31425,  29576,  1188.   i.  23448,  39725,  4235. 


13.  a.  6.  9.  2,  9,  7,  8,  8,  T.  b.  9,  7,  4,  4,  7,  9,  9,  7.  c.  6,  6.  6,  7.  3,  9.  9,  4.  d.  5,  4.  7. 
8,  8,  2,  3,  3.  e.  5.  1,  7,  5,  8,  8,  8,  5.  f.  ti,  G,  S,  7,  9,  9.  9,  3.  g.  a.  58.  b.  56.  c.  58,  d.  HO. 
e.  59,   f.  51.  g.   37.  h.  44.  i.  43.  j.  56.  k.  58.  i.  45. 

14.  a.  35382,  596,  173.  b.  75709.  846,  138.  c.  47769,  558,  423.  d.  25748,  169,  34. 
e.  46007,  168,  89.  f.  47479,  317,  402.  g.  9097,  589,  699.   h.  49310,  699,  799. 

15.  a.  33172,  18514,  4230.  b.  7368,  19008,  1719.  c.  46875,  25488,  2472.  d.  40,  10,  2S,  6. 
18,  20,  27,  104.  e.  8,  32,  14,  45,  15,  12,  12,  410.  f.  35,  6,  24,  15,  18,  24,  12,  75.  g.  20.  21. 
8,  16,  30,  9,  36,  48.   h.  21,  41,  51,  22,  53,  40,  52,  23. 

16.  a.  12,  12,  IS,  18,  24,  24,  30,  30.  b.  1944,  2112,  3204,  150.  c.  3258,  2736,  3144,  31S. 
d.  2550,  1410,  2490,  204.  e.  36,  42,  3762,  4416,  456.  f.  4536,  3444,  4050,  402.  g.  3222, 
2772,  4476,  318.   h.  24,  42,  18,  30,  36,  12,  42,  204.   i.  53,  21,  40,  2S,  52,  91,  52,  21. 

17.  a.  .48,  54,  5568,  5034,  534.  b.  5136,  5562,  5076.  48.  c.  4308,  5154,  4608,  42.  d.  3894, 
3408,  2274,  54.  e.  5568,  4554,  3852,  36.  f.  20,  31,  41,  22,  61,  30,  19,  14.  g.  31,  51,  53,  61, 
32,  60,  50,  33. 

18.  a.  14,  14,  21,  21,  28,  28,  35,  35.  b.  3661,  1778,  2975,  378.  c.  2478,  2961,  2478,  245. 
d.  3668,  2394,  1771,  315.  e.  52,  30,  51,  61,  51,  31,  53,  41.  f.  25776,  32268,  1876.  g.  36295, 
42180,  3428.  h.  42,  21,  28,  42,  28,  14,  35,  462.  i.'  51,  50,  32,  54,  52,  40,  53,  33. 

19.  a.  42,  42,  4592,  3241,  392.  b.  3750,  2778,  3156,  216.  c.  1590,  2076,  3690,  372.  d.  53, 
61,  52,  41,  55,  62,  54,  34.  e.  32,  53,  34,  54,  68,  55,  33,  61.  f.  1524,  3S10,  2790,  390.  g.  3204. 
1584,  3918,  276.   h.  60,  67,  46,  20,  55,  33,  54,  34.   i.  66,  32,  41,  51,  32,  52,  60,  53. 

20.  a.  49,  56,  63,  6153,  6083,  63.  b.  5789,  4865,  5236,  476.  c.  6559,  5992,  4718,  679. 
d.  5922,  6496,  5306,  476.  e.  48,  12,  54,  36,  24,  18,  30,  42.  f.  30,  45,  15,  40,  35,  20,  10,  25. 
g.  43988,  65632,  4606.  h.  26103,  32795,  3479.   i.  49,  14,  28,  63,  42,  21,  56,  35. 

21.  a.  16,  16,  24,  24,  32,  40,  48,  48.  b.  34024,  50832,  2032.  c.  25960,  37224,  4208. 
d.  34120,  18768,  5144.  e.  69,  21,  54,  22,  55,  23,  63,  31.  f.  22,  71,  39,  53,  21,  30,  62,  70. 
g.  56,  56,  605160,  5384.   h.  29S00/  51800,  5968.   i.  35000,  21256,  3808. 

22.  a.  22,  39,  55,  63,  71,  78,  23,  62.  b.  64,  72,  7824,  6952,  784.  c.  75888,  63504,  5512. 
d.  46712,  63744,  6792.  e.  29480,  22776,  5552.  f.  28,  27,  8,  32,  6,  10,  6,  224.  g.  16,  24.  4, 
18,  12,  12,  20,  174.   h.  18,  8,  16,  12,  36,  25,  21,  159.   i.  37560,  59056,  6384. 

23.  a.  24,  63,  21,  40,  40,  42,  10,  42.  b.  49,  15,  56,  28,  48,  16,  45,  30.  c.  20,  42,  72,  18,  24, 

35,  14,  48.  d.  64,  49,  12,  54,  30,  35,  40.  28.  e.  22,  41,  31,  20,  30,  21,  31,  25.  f.  40,  51,  23, 
53,  32,  52,  41,  11.  g.  37912,  50064,  3690.  h.  23082,  17S08,  3245.   i.  34664,  53466,  3872. 

24.  a.  18,  18,  27,  27,  36,  36,  45,  45.  b.  47187,  31716,  4707.  c.  22815,  38277,  3105. 
d.  40707,  47916,  2286.  e.  30,  22,  49,  31,  41.  23.  32,  21.  f.  29205,  22887,  4617.  g.  59968, 
66816,  5992.   h.  27636,  40152,  5929.   i.  26442,  42885,  5382. 

25.  a.  24,  33,  42,  51,  60,  23,  32,  22.  b.  54,  54,  63,  63,  6534,  5733.  c.  66285,  5G466,  6S04. 

d.  59166,  32643,  4203.  e.  64,  63,  63,  16.  54.  40,  36,  21.  f.  28,  42,  24,  56,  45,  56,  72,  IS. 
g.  35,  54,  48,  27,  42.  32.  48.  14.   h.  42624,  32148,  5823.   i.  66276,  23184,  6S85. 

26.  a.  35,  25,  43,  53,  34,  26,  52,  44.  b.  53,  70,  62,  80.  89,  52,  71,  61.  c.  72,  72,  81,  S352, 
7461.  d.  74673,  58401,  7137.  e.  84465,  75573,  6282.  f.  43551,  6S05S,  6S31.  g.  43424, 
31656,  5243.  h.  77364.  42507,  7641.   i.  66555.  61578.  6885. 

27.  a.  63.  8.  16.  9,  30,  28.  54,  49.  b.  24,  27,  81,  4,  63,  36,  40,  24.  c.  48,  36,  32,  6.  72,  35, 
21,  16.  e.  35,  40,  21.  42,  40,  12,  63,  18.  f.  72,  14,  54,  42,  18,  25,  16,  32.  g.  IS,  16,  10, 

36,  10.  49,  27,  48.   h.  56,  20,  15,  12,  28,  45,  6,  56.   i.  14,  18,  64,  15,  72,  54,  20,  27.  j.  56,  28, 
63,  18,  32,  54,  35,  56. 

28.  a.  34746,  31084,  3169.   b.  594258,  637549.   c.  333345,  212428.   d.  237256,  529407. 

e.  463468,  397419.  f.  264347,  199785.  g.  69576,  7425S.   h.  89299,  499199. 


28x.  a.  27563,  32579,  3456.  b.  84292,  452763.  c.  573428,  4G2359.  d.  272429,  260538. 

29.  a.  9,  6,  8,  4.  9,  8,  6,  7.  b.  3,  8,  7,  7,  9,  5,  8,  9.  c.  8,  5,  9,  9,  5,  4,  6,  5.  d.  6,  9,  3, 

4,  7,  1.  7,  8.  e.  6,  2,  8,  7,  3,  5,  5,  8.  f.  6,  5,  7.  9,  4,  8.  2,  10.  g.  a.  58.  b.  57.  c.  58.  d.  60. 
e.  56.  f,  58.  g.  62.  h.  56.  i.  55.  j.  57.  k.  55.  1.  54. 

29x.  a.  6.  9,  7,  9,  9,  9,  7,  8.   b.  8,  4,  5,  6,  7,  4,  8,  8.  c.  7,  7,  7,  3,  9,  7,  8.  5. 

30.  a.  14735,  50S64,  2S74.  b.  75416,  17930,  7047.  c.  35178,  30086,  1984.  d.  44604,  19317, 
7434.  e.  25599,  15032,  876.  f.  26271,  17912,  1156.  g.  26,  31,  41,  51,  61,  71,  SO,  89.  h.  23, 
56,  33,  62,  72,  51,  55,  70.   i.  32,  21.  57,  35,  43,  54,  64,  30. 

31.  a.  300,  3060,  5220.  b.  409,  4350,  2203.  c.  500,  3000,  4090.  d.  211,  4081,  6140. 
e.  540,  6779,  330.  f.  662,  1950,  6942.  g.  544,  6929,  3911.  h.  296,  7550,  2910.  i.  695, 
910,  6911. 

31x.  a.  8,  2,  9,  8,  8,  8,  8,  8.   b.  9,  7,  7,  7,  7,  7,  7,  3.  c.  9,  10,  0,  6,  6,  8,  4,  9.  d.  6,  4,  10, 

5,  5,  10,  9,  5.  e.  6,  3.  4,  9,  9.  4,  8,  4.  f.  10,  10,  6,  7,  9,  6,  9,  9.  g.  6,  3,  5,  7,  5,  7,  8,  6. 
h.  6,  7,  8,  10,  9,  5,  1,  2. 

32.  a.  500,  2010,  2000.  b.  358,  3404.  4040.  c.  400,  1080,  3001.  d.  311,  1110,  4100. 
e.  250,  7401,  8609.  f.  730,  950,  939.  g.  63,  1953,  2950.  h.  791,  6969.  3908.  i.  749, 
1908,  5909. 

33.  a.  0,  0,  0,  0,  72360,  630.  b.  54810,  45351,  5580.  c.  56664,  73320,  3216.  d.  42273, 
33649,  3584.  d.  42273,  33649,  3584.  e.  21648,  30432,  2454.  f.  36,  49,  48,  0,  42,  72,  45,  21. 
g.  24,  63,  9,  56,  28,  72,  42,  40.   h.  64.  24,  54,  18,  42,  35,  18,  81.   i.  48,  54,  27,  32,  56,  0,  63,  63. 

34.  a.  24376.  25420,  2706.  b.  46535,  28252,  3115.  c.  17412,  5814,  2080.  d.  9730,  11010, 
1606.  e.  16,  24,  12,  12.  10,  36,  21.  10.  f.  32,  6,  35,  20,  24,  15,  0,  27.  g.  20,  4,  40,  14,  0, 
28,  15,  12.   h.  18,  12.  15,  8,  20,  0,  18,  10.   i.  24,  8,  28,  0,  45,  30,  16,  35. 

Division. 

1.  a.  6,  3.  b.  8,  4.  c.  10,  5.  d.  12,  6.  e.  11,  7.  f.  16,  8.  g.  18,  9.  h.  3,  5.  9.  4,  6,  3,  2. 
i.  8.  7,  «,  5,  4.  9. 

1.  ax.  G,  3.  bx.  8,  4.  ex.  10,  5.  dx.  12,  6.  ex.  14,  7.  fx.  16,  8.  gx.  18,  9.  hx.  6,  9, 
3.  5.  4,  2.   ix.  8.  5,  9.  6.  4,  3. 

2.  a.  4,  7.  8,  2,  6,  9,  5.  b.  4i.  c.  2J.  d.  3i.  e.  5J.  f.  6i.-  g,  2J,  9i.  h.  8*.  i.  li. 
j.  6,  6i,  3,  5,  55,  2.   k.  9,  9i,  Si.   74,  8A,  3. 

2x.  a.  8,  5,  9,  7,  4,  2,  3.  b.  6,  7,  8,  9,  5,  6.  c.  3,  5,  9,  4,  7,  2,  3.  d.  3J.  e.  4i.  f.  1*. 
g.  9J.   h.  5*.   i.  7i.  j.  6,  6*,  7,  7*,  9,  9*.   k.  5,  5i,  8,  4,  Si,  4J,  3.   I.  6i,  84,  54,  74,  94,  4. 

3.  a.  46,  68,  82,  28,  86.  b.  23,  34,  41,  14,  43.  c.  64,  82,  51,  92.  d.  71,  54,  81,  63. 

e.  32,  73,  43,  31,  4.  f.  64,  84,  34,  54,  71.   g.  94,  74,  84,  44.  24,  14.   h.  68.   i.  77.  j.  96,  87, 
59,  79.   k.  41,  28,  19,  57,  44. 

4.  a.  6.  2.   b.  9.  3,  2,  23,  32.  c.  12,  4,  3,  43,  42.  d.  15,  5,  53.  52,  3.   e.  18,  6,  62.  63,  2. 

f.  21,  7,  72,  73,  4.   g.  24,  8,  83,  82,  3.   h.  27,  9,  92,  93,  3.   i.  6,  4,  8,  5,  9,  6. 

5.  a.  9,  5,  8,  7,  6,  43.  b.  4,  6,  8,  5,  7,  93.  0.  38,  69,  57,  86.  d.  73,  92,  63,  82.  e.  52,  43, 
72,  92.  f.  47,  28,  16,  894.  g.  2,  2i,  3,  3A,  4,  4i.  h.  25,  45,  58J,  65.  i.  7,  7J-  75,  8,  85. 
j.  9,  94,  86,  54,  3J.   k.  3,  SJ,  35,  36,  24.   I.  25,  46,  65,  76. 

5x.  a.  6,  9,  12,  15,  18,  21,  24,  27.  b.  5,  3,  6,  8,  4,  9.  c.  2,  7,  4,  9,  7,  5.  d.  91,  73,  82,  61. 
e.  52,  43,  93,  72.  f.  6i,  3s,  9J,  4,  3.  g.  4i,  8i,  7:\,  5ii,  1;\.  h.  7r;,  5,  61,  9t,  25.  i.  64,  54, 
74,  84,  44.  j.  85,  6i,  5i,  7,  2i.   k.  6,  3.^,  8,  4n,  Ifl. 

6.  a.  59,  95,  68,  76.  b.  38,  16,  85,  29,  4  c.  7,  5,  9,  8,  6,  4.  d.  S6,  46,  94,  65.  e.  55,  76, 
35,  24.  f.  45.   g.  2§.   h.  2§.   i.  28,  29,  41,  47.  j.  57,  79,  97,  67.   k.  24,  28,  84,  89. 

.^4 


6x,  a.  05,  27,  7S,  96.  b.  S8,  IS,  98,  56.  c.  97,  39,  6SA,  67.  d.  S5,  32,  .^.5,  4.5.  e.  54,  25, 
45,  36.  f.  64,  14,  55,  44.  g.  56,  26,  34,  66.  h.  35,  15,  52.  i.  24.  58,  18,  15.  17.  j.  46.  49 
75,  94.      k.  64,  46,  84,  47.      I.  69,  67,  58,  79. 

7.  a.  98,  45,  79,  38.  b.  19,  57,  28,  25.  8.  c.  396,  268,  27.  30.  d.  1769.  4796.  308.  e.  24 
37.  59,  485.  f.  68,  647,  19,  38.  g.  284.  349,  26.  14.  h.  5,  9,  0,  2,  9,  6.  1.  i.  8,  5,  5i 
9i,  8,  23.     j.  7i,  7,  9.  4.  7,  18.      k.  3J,  5i,  6s,  7*,  SJ,  15.      I.  14^,  7s,  8i,  64,  71,  29. 

7x.  a.  3,  6n.  H.  7J,  3s,  21.  b.  8,  4J,  Is,  3J,  9s,  5.  c.  3J,  Sj,  ah,  8s,  7s,  Sj.  d.  2.i  9,  4, 
6s,  4s,  2.     e.  7,  8i,  6,  3§,  9s,  6J. 

8.  a.  8,  12,  16,  20,  24.  28,  32,  3H.  b.  2.  3,  4,  5,  6,  7.  e.  8,  9,  41,  32,  S.  d.  91,  71,  .5,  6,  7, 
e.  3,  3i.  5,  5i,  8,  8^.  f.  4,  4^,  tl.  6^,  7,  7i.  g.  3|,  2,  2|,  4^,  (JJ,  9^.  h.  27,  4(:i,  154,  7, 
i-    8,    8j,    9J,    23,  14.     J.    2(;,    44^,    83.    Iti.     k.    73,    7.5,    87,   96. 

9.  a.  19.  b.  1;-;.  c.  9.  a.  25.  b.  2A.  c.  5.  a.  2Sj.  b.  25.  c.  8;',.  a.  39.  b.  SJ 
c.   9.     a.   17ii.     b.   IS.     c.   7.-;.     a.   24.     b.   2i.     c.   4.     a.   28.     b.  2s.     c.   8.     a.   U>s.     b.   Ij 

c.  Sfi,     a.  40.     b.  4j.     c.  6.     a.  5S.     b.  55.     c.  8. 

10.  1,  2,  3,  4,  5,  6,  7,  8.  9.  4,  8,  12,  16,  20,  24,  28,  32.  36.  3,  6,  9,  12,  15,  IS.  21,  24,  27, 
2,  4.  6,  8,  10,  12,  14,  16,  18.      8.      36.      28,  28,  16,  4,  12,  8. 

lOx.  (a)   4.  8,  12,  16,  20,  24,  28,  32.  36.      (b)   8,   36,  24,  16.  4,   8.  20.  28.      (c)    3.  6,  9,  12, 

15,  18.  21,  24.  27.      (d)   9,   3,  15,  12,  15,  6,   27,   21,   21,   6,  12,   24,   12.   3,   15,  9,   27,  9,  24.  18, 
12,  8,  36,  12,  28.  4,  20,  8,  24,  4,  16,   12. 

12.  a.  1859.  2967,  378.  b.  2641^,  2309^,  285.  e.  1794,  368,  869^.  d.  484.5,  223s.  53&-  6-  4348, 
246,     269.      f.    7539,    179,    287.      g.    8938,    133,   973.      h.   3517,   156,   484.     i.  7|,   oh.  63,   2J,  3J, 

16.  j.  61,  9J,  6i,  9g,  6^.  25.  k.  8J,  8i,  5g,  7J,  4|,  49.   1.  U,    Tg,    IJ,  3^,  5i,'4,'l9|. 

13.  a.  10,  15,  20,  25,  30,  35,  40,  45.  b.  2.  3.  4.  5,  0,  7.  c.  8.  9,  1,  31.  51.  d.  13,  22.  43,  53, 
e.  74.  85,  96,  19.  f.  87,  69,  73,  15.  g.  24,  39,  56,  10.  h.  205,  503,  39.  i.  978,  437,  68, 
j.  2874,  53,  169.   k.  2395,  474,  18.   I.  6986.  573,  17. 

14x.  a.  3g,  9|,  9f,  3J.  6J,  19.  b.  3^,  6S,  2=,  4J,  7?,  17.  e.  8J,  ej,  SJ,  7|,  7^,  18.  d.  3J,  9J, 
4|.  2§,  7?,  7S.  e.  6§,  oj,  2^,  i'l  3?,  27.  f.  8^,  9^,  4J,  6|.  ,5J,  14.  g.  27.  79,  48^,  175.  h.  69J, 
28J,  38?,  197i.  i.  2857,  4698,  285§  J.  17.59,  1469?„  168J.  k.  167oi,  1449i,  147,^.  I.  1,569'^, 
1679s,  ITS- 
IS.  a.  12,  18,  24,  30,  36,  42,  48,  54.  b.  2,  3,  4,  5,  6,  7.  0.  8,  9.  2.  32.  132.  d.  23,  34.  44, 
144.  e.  51.  56,  65,  134.  f.  9,  7.  8,  5.  3,  14.  g.  4,  9,  2,  7,  5,  16.  h.  4,  5,  4,  2,  5,  3.  i.  4.  3, 
2,  4,  5,  5.  j.  6,  4,  5,  5,  5,  4. 

15x.  a.  36,  18,  48,  6,  24,  54,  6,  12.  b.  .36,  12,  6,  54,  24,  18,  12,  30.  e.  4,  12,  4J,  2J,  1,  6. 

d.  2,  9,  5,?,  5,  7,  3. 

16.  a.  8g,  6t,  3s,  5,  Ij,  13.  b.  6,5,  3^,  8^,  5J,  1|.  14.  c.  3f,  8*,  7f;,  2*,  8J,  15.  d.  4^, 
31,  8^,  4g,  IJ,  16.  e.  86g,  34^,  19,  118J.  f.  39,  86^,  584,  146J.  g.  16J,  36J,  78J,  164. 
h.  23J,  343,  26,  131.  1.  91,  6i,  9,  6§,  34,  7J.  J.  7^,  3^,  52,  6g,  51,  64.  k.  8J,  9J,  4§,  3J, 
9J,  4if.  1.  6,  8§,  8f,  2J,  65,  2|. 

18.  a.  1227,  695,  4967.  b.  2388,  2858,  2698.  c.  1373,  975,  596.  d.  266.  567,  868.  e.  457, 
1495,  846.  f.  898,  298,  598.  g.  611072,  3739386.  h.  497160,  6646368.  i.  441342.  6761412, 
j.  49,  14,  63,  42,  28,  56,  35,  21. 

19.  a.  63,  21,  3f,  43,  5,  12.  b.  6,  6,  3,  6,  12,  6,  5,  6.  c  4,  5,  6,  o,  .5,  4,  6,  2.  d. 
2S,  63,  55,  4,%  13.  e.  6S,  4^,  IJ,  44,  IS,  12.  f.  4|,  1?,  ilf,    14,  45,  14.  g.  46,  15,  44,  123, 
h.  65,  45f,  42f,  135f.  1.  243,  15f,  425,  II45.  J.  31f  15S,  36^,  1416.  k.  456,  .543,  3.5|,  116^, 

20.  a.  49,  56,  63,  7,  8,  91.  b.  72,  82,  9.3,  72^.  c.  8^,  7^,  9f,  7,  83,  14.  d.' 7S,  9f,  5f 
74,  9S,  12.  e.  86,  44,  73.  3?,  5,  I5.  f.  86,  7?,  1|,  2f,  2f,  45.  g.  65,  43,  ,55,  IS,  75,  4? 
h.  8f,  If  95,  4«,  2f,  7j.  i.  33,  6.;,  52,  3S,  2?,  8S.  J.  29,  18,  37,  46i.'  k.'  87,  79,'  964,  18, 


e.  53, 

66. 

j.  S5. 

4S. 

e.  16. 

S9. 

j.  58, 

98, 

20x.  a.  It,  3},  .55,  ih  8S,  2i.  b.  2?,  65,  1^,  45,  3|,  7i.  c.  8S,  3^,  IS,  6?,  7-3,  23.  d.  1?, 
2i,  33,  71,  91.  e.  36,  4^,  1?,  25,  93,  73.  f.  6*,  7*,  4J,  li,  31,  25.  g.  56,  3?,  21,  75,  If, 
6S.  h.  7J,  23,  6f,  li,  84,  3?.  i.  95,  16,  3f,  76,  2i,  41.  J.  \\,   7*,  5'^,  3S,  4|,  2?. 

'  21.  a.  702,  803,  905.  b.  604,  721,  408.  c.  64022,  44048.  d.  8.3029,  130082.  e.  16095. 
34088.  f.  87059,  51617^.  g.  54027,  92042.  h.  93036,  24216S.  i.  56048,  86073.  J.  75019, 
53045.  k.  97055,  77033.  1.  33076,  98053. 

22.  a.  968,  1227,  678.  b.  625,  2388,  469.  e.  782,  1373,  534.  d.  340,  266,  354.  e.  72093. 
2.5053.  f.  4.3029,  82708^.  g.  68019,  88049.  h.  19567.\.  1.  6344224,  5161024.  k.  .5661333, 
5257674.  1.  48,  16,  64,  32,  72,  24,  40,  72,  56. 

23.  a.  3168,  5824.  37264.  b.  48,  16,  56,  32.  64,  24,  72,  40.  c.  4,  7,  3,  7,  7,  7,  2.  d.  6,  7. 
5,  5,  6,  3,  6.  e.  4,  4,  6,  1,  5,  6.  6.  f.  S,  8,  7,  8,  8.  g.  8,  2,  4,  3,  12.  h.  5,  7,  5,  63,  4. 
i.  9,  8,  92,  821.  j.  6,  9,  3,  8,  5,  4. 

23x.  a.  9y,  ,5g,  6|.  3f,  4^,  1^.  b.  31,  5k,  Ij,  7J.  2^,  6|.  c.  2g,  1|,  4|,  2^,  5;,  li^. 
d.  Gi,   2§,  7,  ih   3g.  15.  e.  4g,  81,  2J,  If,  3^,  61.  f.  Of,  2g,  6i,  4,  6^,  IJ. 

24.  a.  76,  92,  17,  96.  b.  36.  86,  75,  121.  c.  24,  83,  25,  32.  d.  46,  121,  42,  73. 
27,  34.  f.  34,  74,  13,  86.  g.  95,  56,  53,  83.  h.  15,  136,  84,  13.  i.  62,  25,  67,  93. 
63,  37.   k.  97,  45,  14,  96.   I.  5.  3.  9,  6,  4,  7. 

25.  a.  2,  9,  3,  7,  4,  6.  b.  78,  38,  72,  18.  c.  69,  2S,  88,  59.  d.  99,  49,  73,  38. 
74,  35.  f.  48,  29,  95,  29.  g.  18,  34,  66,  49.  h.  19,  43,  37,  97.  i.  68,  25,  83,  94. 
99,  98.   k.  39,  79,  69,  48.   !.  54,  64,  67,  58. 

26.  a.  99013,  28067.  b.  89023,  14327.  c.  79024,  37067.  d.  77035,  94015.  e.  66039,  17098. 
f.  55029,  67093.  g.  45069,  26097.  h.  35097,  63096.  i.  26099,  62096.  j.  19025,  68029. 
k.   38078,   39048.      I.   75012,   87016. 

27.  a.  49072,  92017.  b.  74098,  161039.  c.  73045,  56087.  d.  980751,  65094.  e.  285912,  57018. 
f.  379634,  27045.  g.  43076,  469734.  h.  58029,  38057.  i.  374,  1884,  429.  J.  8753,  ^'^'  ^46. 
k.    736,    596,    549.     1.    458,   949,   265. 

28.  a.  7551,  2466,  53712.  b.  72.  54,  18,  81,  27,  45,  63,  36.  c.  8,  8,  13,  4,  4,  6,  7,  2. 
d.  10,  6,  6,  7,  5,  6,  6,  4.  e.  8,  8,  4,  8,  8,  5,  6,  2.  f.  3,  7,  2,  8,  8,  7,  7,  5.  g.  4,  8,  2. 
7,   9,    3.     h.   6,   3,   7,   9,    5,    8.     1.    1|,    3i,   4|,    7J,   2|,   5?.    J.    U,   6|,    Sg,   2?,    9|,   5^ 

29.  a.  702,  309,  805.  b.  406,  507,  906.  c.  73,  12,  14,  25.  d.  83,  53,  84,  26.  e.  45,\,  41, 
45,  34.  f.  93,  52,  36,  77.  g.  23,  72,  35,  28.  h.  14,  84,  64,  56.  i.  74,  33,  99,  68.  J.  13, 
82,  37,  67|.     k.    24,    94,    96,   54.     I.    9,    3. 

30.  a.'  97016,  460K4.  b.  32066,  89055.  e.  19041?,,  628145.  d.  24098,  87033.  e.  61066,  51078. 
t.  26062,  17057.  g.  59054,  72091.  h.  69034,  72946?.  i.  38056,  790.59.  J.  49023,  19098. 
k.    13017,   49022.     1.   68025,    24087. 

31.  a.  769053J.  7589.  b.  1736002,  1427.  c.  169036,  11639J.  d.  428713,  4712|.  e.  89i,  86J, 
14.  146.  f.  391,  755,  17,  27.  g.  49f,  63?,  64f,  34f.  h.  56t,  39,  64,  324.  1.  2§,  2|,  15,  5g, 
51,   44.'    j.   3J,   7J,   6J,   81,   9|,   4|.     k.   5?,   5g,   3f,   2^,   If,   9i.     1.   4|,   4?,   7^,   9f,   7J,   51. 

32'.  a.  16847,  283649.  b.  19357,  176823.  e.  9478J,  268393.  d.  15917,  26534|.  e.  9^  5^.  6§, 
4?,  4i,  8i.  f.  5],  9J,  9i,  7i,  7?,  3^.  g.  7i,  6S,  7^,  3ii,  8§,  9}.  h.  5^,  5J,  64,  8f,  8^,  4|. 
i.''  894'525,    784505.    J.    146.30,    27140§.     k.    2|,    6^,    1|,    6?,    ^,   3^.     1.    5*,    83,   4§,    1?,   9§,  .6. 

33.  a.  41551,  375;8,  312.  b.  30037,  24965,  204.  c.  4f,  4^,  8,  5|,  1'.  d.  6§,  9|,  ISj,  Sf, 
10.    e.   3|,   6^,   7|,   23,   3|.    f.   63,   63,   65,   66,    52,   64,  71,   66,    65,   64. 

33x.  2922,  '3364,  1837,  2837,  2664,  2321. 

34.3.  454,  549,  478,  493,  476,  39.  b.  660,  561,  603,  588,  604.  c.  3965384,  6536768. 
d.  3751164,  2225748.     e.  2434365,   8425323.     f.   5877494,   1056153. 

35.  a.  797,  1806,  5385.  b.  697,  7978,  8589.  c.  389,  5078,  3996.  d.  09,  58,  28,  89,  38,  79, 
69,  40.  e.  49,  29,  77,  27,  79,  19,  39,  47.  f.  56,  86,  18,  38,  79,  27,  49,  84.  g.  78,  68,  38,  57, 
47,  77,  68,  86.      h.  819099,  9020.      i.  409099,  60389. 

35x.  a.  601,  6900,  3406.  b.  803,  6099,  99.  c.  691,  908,  1099.  d.  89,  7657,  6214.  e.  610, 
6249,  4316.     f.  643,  7990,  5098.     g.  341,  2573,  4870.      h.  508,  2137,  6029.      i.  318,  4904,  7564. 

56 


EXERCISE  TABLET  NUMBER  23. 

Final   Combination   Test.     Answers. 

I.a.  6(1,  106,  56,  96.  b.  SO,  75,  55,  75.  c.  60,  72,  78,  62.  d.  70,  86,  75,  83.  e.  100,  92, 
52,   72.     f.  110,  91,   61,  OS.      g.  60,  85,  55,  105.      h.  80,  100,  74,  74. 

1x.  a.  56.  20,  66,  98,  41,  56,  78,  33.  b.  2.3,  43,  71,  92,  59,  84,  54,  31.  c.  36,  91,  76,  35, 
59,  77,  54,  100.  d.  94,  41,  54,  22,  70,  26,  87,  60.  e.  36,  94,  77,  68,  56,  56.  47,  101.  f.  41,  83, 
49!  19,  71.  108.  34.  62.  g.  49,  22,  93,  60,  30,  69,  80,  46.  h.  62,  77,  56,  7G,  41,  87,  103,  33 
i.  50,  74.  34,  58,  82,  48,  105,  16. 

2.  a.  70,  64,  73,  83.-  b.  100,  62,  92,  76.  c.  50.  91,  69,  111.  d.  110,  50,  SO,  87.  e.  SO,  54 
84,  89.     f.  60,  93,  113,  88.     g.  100,  72,  92,  56.      h.  80,  101,  101,  117. 

2x.  a.  45.  56,  28,  79,  56,  68,  21,  98.      b.  81,  101.  39,  65,  35,  72,  50,  90.      c.  39.  61.  29,  SI 

49,  20,  64,  95.     d.  77,  98,  40,  56.  33,  69,  53,  90.     e.  44,  89,  36,  86,  49,  20,  72,  GO.     f.  79,  97 

38,   61,  27,  73,  49,  90.     g.  61,  22,  43,  68,   54,   87,  80,   34.      h.  42,   101,   84,   32,  62,  45,  70,  85 
i.  88,  47,  22,  73,  49,  76,' 57,  37. 

3.  a.  80,  93,  113,  97.     b.  80,  100,  82,  68.     c.  SO,  7J,  111.  91.     d.  58,  92,  109,  US.     e.  SO 

78,  118,  98.     f.  70,  102,  92,  58.      g.  93,  61.  71,  117.      h.  106.  69.  119.  89.      a.  93,  106.      b.  61 
69.     c.  71,  119.     d.  117,  89. 

3x.  a.  51,  93,  87,  32,  59,  22,  73,  39.      b.  91,  21,  49,  102,  35,  65,  43,  84.     c.  102,  38,  96,  34, 

71,  52,  82,  61.     d.  23,  72,  42,  91,  35,  60,  84,  50.      e.  50,  82,  69,  46,  89,  99,  37.  63.     f.  62.  78, 

51,  93,  34,  71,  45,  21.     g.  74,  57,  40,  92,  34,  78,  102,  62.      h.  45.   102,  52,  81,  61.  91,  33,  76, 
i.  75,  79,  39,  90,  99,  60,  33,  53. 

4.  a.  85,  88,  58,  108.      b.  70,  77,  87,  105.      c.  100,  69,  125,  81.      d.  70,  85,  109,  54.  e.  58 

79,  119,  86.     f.  60,  88,  102,  98.     g.  83,  47,  67,  83.     h.  73,  56,  108,  61. 

4x.  a.  84,  29,  88,  17,  66,  34,  75,  46.  b.  101,  55,  53.  85,  43,  92,  70,  29.  c.  42,  68,  75,  31 
96,  57,  62,  18.  d.  82,  70,  32,  61,  104,  93,  39,  51.  e.  93,  29,  85,  22,  56,  45,  66,  51.  f.  52,  98 
27,  61,  44,  70,  43,  78.  g.  88,  38,  75,  26,  69,  40,  57,  54.  h.  67,  79,  31,  70,  50,  89,  44,  99 
i.  70,  35,  87,  21,  43,  57,  76,  50. 

5.  a.  4,  10,  6,  9,  8,  8,  9,  4.      b.   6,  9,  8.   8,  8,  8,  4,  6.     c.  9,  4,  8,  7,  7,  8,  7,   9.     d.  8,   9,  9 

6,  7,   9,   8,  10.     e.  7,  10,  4,   6,   S,   9,  4,  4.     f.   8,  9,   7,   6,  8,   8,   8,  5.      g.   7,   9,   7,  9,  4,   9,  8,   6, 
h.  8,  4,  8,  9,  8,  9,  10,  6.      i.  4,  4,  7,  8,  4,  8,  6,  8. 

6.  a.   7,  5,  5,  7,   7,  9,   5,  3.      b.  6.  9,   3,   6,   S,   7,  5,   9.     c.   3,   5,   7,   7,  7,  1,   7,   2.      d.   3.   7.   5 

7,  5,   6,   9,   1.     e.   5,   9,   5,   6,   6,   9,   8,   5.     f.   2,   3,   7,   7,   7,   7,   3,   7.      g.   7,   9,   5,   7,    9,   8,    7,    3, 
h.  6.  2,  6,  7,  9,  1,  5,  3.     i.  7,  3,  6,  5,  5,  7,  7,  5. 

7.  a.  Ig,  9J,  6i  Ij,  6J,  Si.  b.  5s.  4i,  95,  5S,  7s,  31.  c.  9i,  3J,  Sj,  4?,,  Sj,  Sj.  d.  3?i,  Ij, 
Si,  Is,  2J,  6§.  e.  7§,  8§,  2h  5J,  9S,  4*.  f.  ih  34,  7J,  3§,  Ij,  2i.  g.  25,  7i,  5i,  4J,  6J,  89 
h.  Ij,  9,  2?,,  8J,  7J,  Zh  i.  8§,  4|,  6J,  9J,  5s,  5J.  j.  7*.  8*.  5.  6*.  9*.  5*.  k.  6h  5,  9J,  5i, 
8i,  7i.      I.  8i.  H,  6i,  5,  7i,  5^. 

8.  a.  2|,  1|,  3J,  11  4i,  7j.  b.  6^  8i,  2J,  4J,  8J,  9J.  c.  5i,  SJ,  Gi,  9.1,  li,  .5^.  d.  li 
4|,  8|,  IJ,  32,  9|.  e.  7.f,  3j,  4|,  6J,  5|,  9i.  f.  9|,  7|,  3=,  2J,  4J,  6i.  g.  9S,  li,  4i,  SJ 
If,  3i.  h.  8J,  8i,  If,  42,  51,  7,i.  i.  53,  Sf,  9i,  3J,  9J,  43.  J.  7|,  4^,  7J,  23,  U,  81 
k.  4i,   8|,   5.t,   4i,  6J,   3|.     I.   If,  6i,   IJ,   Sf,  9|,   7i. 

9.  a.  2f,  94,  4|,  6i  li,  3s.      b.  2^,  61,  IJ,  8i,  5J,  9i.     c.  Sf,  7i,  8g,  4i,  3*    7i      d.  4J,  6 
U,  9i.  7*,  4t.     e.  9f,  3f,  6i  2f,  If,  5J.     f.  9J,  2§,  5i  3J,  8J,  4i.     g.  li,  6j,  4*.  1*.  6i,  4f, 
h.  7|,  4f,  7i.  7J,  9|,  8i      1.  6*,  9*,  If,  41,  91,  IJ.     j.  81,  5f,  3|,  51,  1*    7i      k.  4?,  6l,  3* 
6S,  2g,  7i      I.  4g,  61,  9§,  4i  2*,  Sg. 


10,  a.     It,    a?,,     3i,    ei     li,     2^.     b.    9g,    ll    5J,    3|,    8J,   3J.   c.   8J,  6J,  4^,  6J,  3g,  8g. 

d.    3|,    If,    9|.    5,5,    Si,    2*.    e.    3J,   8J,   2f,   |,   3J,   eg.    f.  3J,   2^,   6J,   5J,  8§,  3§.  g.  8J,  3i5, 

IJ.    "i.    8|.    9s-     h.    4J,   8|,   5|,   IS,   Ig,   9|.     i.   9f,  6?,   3J,   8J,   6g,   2§.    J.  3|,  8?,  23,  GJ,  3J, 
oj.     k.   8J,   3J,   4,   3g,   7|,   8|.     1.   If.   8|,   4J,   1§,   9J,   5§, 

Compound    Multiplication. 

11.  a.  2,1,  !)|.  4J,  7,1,  61,  13.  b.  4^,  5|,  If,  4g,  7g,  2|.  e.  5g,  9J,  7^,  2?,  4|,  8|.  d.  4?, 
"J.  -I  ^i,  ^,  9b-'  e-  6J,  7J,  8|,  IJ,  4J,  5J.  f.  9i,  4*,  7i,  2i,  9J,  4|.  g.  5g,  4J,  23,  7i, 
lii,  51.  h.  7^,  1§,  2J,  8J,  4g,  6;.  i.  2f,  9J,  4J,  IJ,  7,,  63.  j.  75,  4g,  9|,  5?.  4J,  9§. 
k.   7i,  93,   6J,    7f,  2J,   6^     1.   9|,   7J,   2J,  5|,   8f,   6§. 

12.  a.  If,  6S.  4S,  2?,  7^,  38.  b.  5?,  4^,  11,  8^,  5i,  9i.  c.  24,  1^,  5i,  2f,  6f,  »£.  d.  1*, 
8^,  42,  8f,'  95,'  5f.  e.  42,  81,  66,  If,  9i,  6f  f.  3?,  5^,  2f,  7^,  5?,  If  g.  8|,  6?,  9f,  5f, 
If,  23.  h.  11,  3f,  4i,  2?,  8f,  41.  i.  9^,  5f,  4?,  3S,  75,  5f  J.  81.  1?.  5?,  4|,  8?,  65. 
k     62,'  95,    25,  'Sf,   If    If.     I.    22,   41,    If    3f,    2f,   8f 

13.  a.  IS,  116,  2f  73,  85,  6f  b.  3f  31,  4f,  8f  73,  93.  c.  6?,  75,  64,  sa,  63,  74.  d.  35,  2i, 
7f  46,  7,  15.  'o.  4f,  83,  2f  53,  21,  78.  f.  61,  35,  45,  33.  lU,  85.  g.  15,  6J,  73,  7,  8«,  74. 
h'.  7§,'  4f.  93,  63,  7f,  3l!  i.  86,  Ifi,  35,  61,  15,  61.  j.  33,  85,  33,  72,  86.  61.  k.  6?,  7,  31,  46, 
73,  94.     1.  1?',  64,'  74,  If  35,  7f. 

14.  a.  2t,  4|,  1§,  3S,  9|,  2i.  b.  8|,  6^,  If,  7J,  41,  8|.  c.  ef,  4i,  7§,  2i,  9i,  71.  d.  IJ,  6J, 
4§,  6f,  5i,  51.  e.  7|,  ej,  2t,  1|,  4|,  6J.  f.  2i,  9^,  7^,  8|,  If,  3|.  g.  41,  li,  45,  5J,  4g,  8|. 
h.  6f,  9g,  7g,  5J,  6§,  2J.  i.  4|,  8|,  3|,  IJ,  7|,  2g.  J.  6^,  If,  5J,  21,  4|,  9|.  k.  6i,  7^,  Ig,  8|, 
43,  93.     I.  7i,  2J,  51,  6S,  6|,  4g. 

15.  a.  29,  6i,  8J,  ^,  7J,  1|.  b.  IJ,  7|,  2J,  61,  4J,  91.  c.  91,  25,  IJ,  Sf.  li,  31  d.  6J,  8f, 
3J,  2f,  51,  7f.  e.  64,  3f,  7|,  1|,  21,  5i.  f.  1|,  41,  Gf,  21,  8J,  7^.  g.  7t,  If,  91,  3f,  ^,  2f. 
h.  3J,  2f,  8|,  13,  5g,  ^.  i.  7t,  3f,  2f,  6f,  Sg,  2J.  J.  li,  4J,  6g,  7J,  2i,  8J.  k.  If,  7f,  9J,  If, 
9f,  6i.     1.  3|,  31,  8§.  2S,  5f,  li. 

16.  a.  1§,  3|,  5S,  2§,  41,  §.  b.  2^,  5J,  If  3|,  6|,  2J.  e.  4J,  2|,  7J,  IJ,  Sf,  5i  d.  2§,  6?, 
5g,  3§,  IJ,  2|.  e.  3;^,  1|,  4f,  6§,  2?,  5j.  f.  5?,  2|,  1§,  65,  2f  .S|.  g.  2|,  4i,  7?,  1|,  5|,  2ii. 
h.  3i,  2|,  3f  5g,  1§,  6|.  i.  2§,  6§,  7§,  5|,  3?,  4|.  J.  If  35,  5i,  2*,  6f  4j.  k.  6|,  2f  If 
5f  3f  2|.     1.  5f  If  22,  2f  3f  If 

17.  a.  32,  51,  8|,  If  4§,  2f  b.  7f,  If  3f  6f  4|,  8f  c.  If  8f  4f  6|,  2f  7f  d.  3§,  8f 
4f  2f  7f  If  e.  5f  31,  if  7f  8f  7f  f.  8f  6f  2f  2f  4f  3f  g.  4f  7|,  If  6f  4,5,  8f 
h.  2!j,  If  3f,  8f  If  4f  i.  44  8§,  31,  3f  7f  J.  8?,  5f  7f,  2|,  If  4f  k.  7f  2f  6f  4f  21, 
If     I.  3f  8f  8;5,   If  4f  ^. 

1.  a.  4642.      b.  13280.     c.  34398.     d.  54873.     e.  20S26. 

2.  a.  170S8.      b.  15456,  21574.     c.  37215.  50544.     d.  18675,  15158.     e.  24242,  52638. 

3.  a.  1SS76.  213044.  b.  10545.  182632.  c.  26566,  95928.  d.  16604,  176036.  e.  12788, 
602416. 

4.  a.  47120.  429697.  b.  22242.  445466.  c.  78432,  407514.  d.  63595,  944198.  e.  62230, 
164383. 

5.  a.  258552.      b.  199017,  322272.     c.  224172.  238464.     d.  236925,  211508. 

6.  a.  418567,  340692.  b.  476560,  176460.  c.  103870.  167526.  d.  488220,  628160. 
e.   665896,  339968. 

7.  a.  5895,  778f  342f  b.  190,  467,  469f  c.  267f  233,  784|.  y.  235f  170,  457f  559f  394, 
134f  124f  567,  178|,  248f  356,  735f  692f  493,  453f  z.  342f  476§,  345|,  156f  368,  379f  289, 
257^  7248. 


8.  a.  637|,  258i,  S'^if  ■  b.  166|,  626J,  769J.  y.  197|,  376,  6781,  792|,  157,  691|,  275|,  654, 
879ii.  z.  128§,  653J,  262?,  387J,  892g,  1761,  674i[,  287i,  783J.  e.  2856,  728S,  7896.  d.  4585, 
1922,1572.     e.  675i, "4895,  7716. 

9.  a.  8652,  368i,  286j;.  b.  868^,  4675,  834|-  V-  353i|,  189,  893|,  170|,  682,  .368J.  c.  944J, 
673J,  1354?.  y.  3643,  1246,  8635,  786J,  953,  658*.  d.  277j,  1276,  769j.  y.  259,  579,  181oi. 
e.  685i,  363J,  968^.     y.  1595i  1155,  13674.     f.  162.5i,  2685,  4737i.  ' 

10.  a.  2173,  6256.  446.  b.  1369,  8410,  152.  c.  6099,  38SS,  289.  d.  7G08,  5776,  149. 
e.  3G1473,  59480.     f.  776647,  45030.      g.  751298,  66174.      h.  910969,  75914.      i.  701289,  31272. 

11.  a.  92771.      b.  162476,  379346.     c.  3S323.3,  791904.     d.  460864,  523094. 

12.  b.  139,923,571.     c.  353,875,832.     d.  482,900,256. 

13.  a.  60200,  45000.  b.  6151960,  55200,  52200.  c.  5117620,  75600,  61200.  d.  3972640. 

14.  a.  291036,  426721.   b.  56630,  547200,  18,172,000,  30,774,800,  8,026,021,000. 

15.  a.  1,419,943,600.  b.  271,386,450.  c.  390,744,000.  d.  1,724,307,000. 

16.  a.  i)5059§,  4837.  b.  65479?,,  34,57.  y.  67836?,  8593.  e.  9674,2803.  d.  44.53,  5.S44.i;. 
e.  6247,  7467?.  f.  1992,  3768.  g.  5539,  4659.  y.  26,  63,  86,  6'^.  h.  38,  54,  2.S,  69.  i.  29, 
13,  75,  64.    J.  99,  39,  15,  68i. 

17.  a.  2859?,  1765.  y.  72,  28,  87,  8j.  b.  75,  29,  89,  55.  c.  77,  49,  19,  43.  d.  17080,  S70)>9. 
e.  8633J,  36945.  y.  52*,  65|,  89;4,  3J.  f.  79J,  093,  131.].  1|-  S  9472,  8359,  9=.  y.  lllSiJ,  10945!. 
34.     h.  6833|,  28095.     y.  755,  27j,  238^,  4^. 

18.  a.    6986,    27547.     y.    37s.    68J,    56i,    9=1.      b.    29586*.    57951J.      c.    768S59,    8967584. 

d.  6098917,    742595.      e.    790975,    875469.     f.   29298,    33849,   24923.      g.    51,    65,    71,    111,    102, 
93,  84,  65. 

19.  a.    153,568,800.      b.   630.552.000.     c.   19.397,016.      d.    58,917,120.      e.    50,582.000. 

Long   Division. 

Exercise  2.  a.   41.      b.   32.      c.   33.      d.  44. 
2x.  a.  32.     b.  34.     c.  43. 

3.  a.  44,  23,  14.      b.  31,  11,  23.      c.  32.  21,  21.     d.  S3,  23,  33. 

3x.  a.  23,  43.      b.  33,  32,  33.      c.  31,  23.      d.  23,  23,  21.     e.  21,  14. 

4.  a.  345\,  122'\,  31Jt.     b.  485^2,  43JS,  12,^.     c.  SS^'s,.  23i§,  22583. 

4.  ax.  31,  2U>,  22.     bx.  34.     ex.  23§|,  24,  32,15.     dx.  21,  22.    ex.  22,  22,13,  4]. 

5.  a.  84.     b.  74,  52,  42.     c.  83,  63,  12.     d.  21.  25,  21. 
5x.  b.  52,  21Js.     e.  21,  63.     d.  68^?,  .32Jj§. 

6.  ax.  52^5,  33J§.     bx.  313»,  32S|.    ex.  461?,  23I3"-,. 
6x.  ax.  42,  43.     bx.  52,  32.     ex.  821(3.     <ix.  84,  32. 

7.  a.  451s^,,  412.  b.  232,  423.  e.  524,  635. 

8.  a.  7m',  rA'ii.     b.  64J^,  34-i;.  e.  13^.  d.  92,  45. 

9.  a.  463.;,  175,  686.  b.  354"^,  1069,  364.  y.  386,  567.  792J,  228,  764,  252§,  565,  826,  463. 

e.  566.  388,  642.  d.  655,  164,  882.  y.  96|,  56,  24,  47,  84,  93,  38,  13,  73,  27,  62,  49,  65,  16,  86, 
56;|.  e.  53,  89|,  67f,  .39J. 

10.  a.  7433,  953,  2644.  y.  99,  16,  53,  4(i,  34,  88,  79,  89,  22,  87,  82f,  .39,  59,  56,  73,  503. 

b.  917,5,  367,  686.  e.  256,  862^,  439^.  y.  26,  34,  98,  57,  85,  79,  53|,  19?.  d.  9467i,  7537J. 
y.  48,  54,  76J,  8.5|,  S14,  66J,  37J,  42^. 

11.  a.  26986,  7547.  y.  96i,  146J.  254?,,  27J,  575,  TSi  74§,  2G3.  b.  698457,  744862. 

c.  752377,  652736.  d.  98058,  397888.  e.  368594,  676677.  f.  509807,  619799.   g.  612539, 
275461. 


12.  a.  42,  57,  63,  78.  98.  68,  SO.  58,  81.  b.  84,  68,  110.  64.  70.  60,  70,  82,  20.  c.  34547, 
31629,  38365.  d.  43164,  28608,  33502.  e.  34956,  21465,  75744.  f.  41524,  56256,  19912. 

13.  b.  235 J,  32. 

13x.  a.  61^1.  86b\.  b.  24|^,  54^. 

14.  a.  6083?,  SOyjf.  b.  302J|,  503.  c.  703^1,  6035'J.  d.  474,V,  817|S. 

15.  a.  6O915.  b.  907=§,  846. 

16.  a.  40;},  .50051-  b-  80?i,  60024.  c.  370i|,  707i5.  d.  460'?,  600*g.  e.  8009^5,  77H- 

17.  a.  22.     b.  47^15'  608J^.     e.  2.35,  764. 

18.  a.  47,  .379S3.     b.  36§|,  6045|.     e.  70^§,  491|§.    d.  95|^,  508. 

1 9.  a.  .'■>9,  379§i.     b.  455 J,  872^^.     c.  94*1,  707§|.     d.  79t§,  800|^. 

20.  a.  97i;.     b.  53I3.    c.  83||,  85.     d.  66,^,  56+J. 

21.a.  4455,  62j^.     b.  151iS,  735f.     c.  51^,  203^.    d.  82|C,  ISlfJ. 

22.  a.  69}5.     b.  Sefg,  2eH,  55^.     <=.  49^-,  79^,  49H.    d.  53,  43,i„  39^.     e.  28^1,  91J,  5}§. 

23.  a.  112,'  98.     b.  119^,  96ii.     c.  98^J,  98^.     d.  97t'5,  U^/j. 

24.  a.  384i|,  20ip.     b.  ]04ii,  104^.     e.  201,  809.     d.  82=§,  8009f|. 

25.  a.  mil,  7005Jf.     b.   82^1,  6001^.     c.  lOeft,  7002J.     d.  166iJ,  18535^. 

26.  a.  96}S,  8393i|.     b.  2932^;,  65i57Jf.     e.  57ii,  728|§.     d.  300^ 
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Supplementary    to   Test    I.     S:    a.    56.     b.    53.     c.    50.     d.    43.     e.    38.     f.    34.     g.    46. 

h.    53.      k.    4.S.      m.    46.      n.    38.      p.    46.      S:    a.    45.      b.    33.     c.    36.     d.    50.      e.    3S.     f.    50. 


f. 

45. 
45. 

h.    45.      k.    55.      m. 
g.  35.      h.  40.      k.  55 

38.      n. 
m.  4; 

46.      p. 
i.      n.  50 

37.      7 
.      p.  37 

:    a 

,  55. 

b 

.    43. 

c. 

55. 

d. 

45. 

e. 

35. 

7:    a 

.    44.      b.    3S.      c.    38. 

d.    46. 

e.    38. 

f.   34. 

g- 

44. 

h. 

44. 

k. 

36. 

m. 

44. 

n. 

34. 

p- 

54. 

6 

7:    a.    S3,      b.    4  9. 

c.    29. 

d.    33. 

e.    43. 

f. 

33. 

g- 

46. 

h. 

36. 

k. 

43. 

m. 

36. 

n. 

4  3. 

p.    33.     6:    a.    43. 

b.    40. 

c.    34. 

d.    43. 

e. 

43. 

f. 

43. 

g- 

42. 

h. 

4  3. 

k. 

36. 

m 

.  33. 
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6:    a 

n.  43.      p.  43. 

.    32.      b.    42.      c.   44. 

d.    42. 

e.   34. 

f.   4  2. 

g- 

06. 

h. 

35. 

k. 

34. 

m. 

34. 

n. 

42. 

P- 

42. 

4 

6:    a.    40.      b.    56. 

c.    40. 

d.    40. 

e.    40. 

f. 

33. 

g- 

40. 

h. 

40. 

k. 

26. 

m. 

40. 

n. 

40. 

3 
p.    34.      5;    a.    38. 

b.    30. 

c.    45. 

d.    38. 

e. 

45. 

f. 

30. 

g- 

38. 

h. 

29. 

k. 

30. 

m 

.  37. 
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n.  36.     p.  29. 

4:    a 

.    40.      b.   50.      c.   36. 

d.    34. 

e.   44. 

f.    38. 

g- 

44. 

h. 

4  0. 

k. 

35. 

m. 

40. 

n. 

45. 

P- 

54. 

4 

4;    a.    28.     b.    32. 

c.    30. 

d.    38. 

e.    28. 

f. 

35. 

g- 

36. 

h. 

39. 

k. 

28. 

m. 

35. 

m 

36. 

.  28. 
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p.    31.     3:    a.    28. 
n.  40.      p.  30. 

b.    33. 

c.    31. 

d.    38. 

e. 

37. 

f. 

38. 

g- 

29. 

h. 

28. 

k. 

35. 

3 
3:    a 

.    36.      b.    39.      c.    30. 

d.   26. 

e.   26. 

f.    36. 

g- 

30. 

h. 

26. 

k. 

29. 

m. 

,    33. 

n. 

28. 

Supplementary  to  Test  111.      8:    a.  66.      b.  116.      c.  86.      d.  106.     e.  56.     f.  96.      g.  127. 
8  8 

h.    74.     8:   a.    106.     b.    96.     c.    116.     d.    56.     e.    106.     f.    76.     g.    126.     h.    86.     8:    a.    116. 

7 
b.  66.      c.  56.      d.  106.     e.  136.     f.  86.      g.  76.      h.  96.      8;    a.   75.      b.  125.      c.   116.      d.  125. 
e.  95.     f.  55.     g.  135.     h.  105. 


74.     h.    9S.     S:    a.    69.     b.    115. 
d.    92.     e.   60. 


c.   65.      d.   96.      e.   lOS.     f.   57.      g.   111.      h.   S9. 
8 
iS.     f.   110.      g.   154.      h.   S2.      5:    a.   lO.'!.      b.   S3. 


S:    a.    108.     b.   92.     c.    71.     d.    47.     e.    60.     f.    133. 

7 
145.     d.    97.     e.   84.     f.    92.     g.    113.     h.    61.     8:    a.    86.     b.    68.     c. 

114.      g.  79.      h.  87. 

8  8 

6:    a.    84.      b.    54.     c.    74.      d.    64.      e.    84.     f.    104.      g.    114.      h.    54.      G:    a.    64.      b.    84. 

6 
54.     d.    94.     e.    106.     f.   59.     g.    75.     h.    92.     8:    a.    91.     b.    96.     c.    6S.     d.    81.     e.    104. 

6 
53.     g.  100.     h.  77.     8;    a.   119.     b.   7 
8 
5:    a.  SS.      b.  159.     c.   111.     d.   135. 

93.     d.  63.     e.  109.     f.  67.     g.   117.     h.  98.     5:    a.  98.     b.  129.     c.  151.     d.  95.     e.  118. 

8 
120     g.  154.     h.  72.     5:    a.  96.     b.  117.     c.  120.     d.  128.     e.  87.     f.  70.     g.  62.     h.  131. 

8 
h.    117.       5:    a.    116.     b.    77. 


g- 


a.    102.     b.    71.     c.    125.     d.    09.     e.    55.     f.    72 
120.     d.  48.      e.  127.     f.  80.      g.  82.      h.  131. 

7:    a.  66.      b.  54.      c.  99.      d.  64.      e.  82.      f.  114.      g.  86.      h.  54.      7:    a.  79.      b.  54.     c.  67. 

64.     e.   117.     f.    124.     g.   52.     h.   86.     6:    a.   58.     b.   80.     c.   52.     d.   69.     e.   91.     f.   101. 

110.      h.  69.      6:    a.  64.      b.  58.     c.  98.      d.  90.      e.  58.     f.  63.      g.  113.      h.  73. 

7  7 

5:    a.  90.     b.  87.     c.  112.     d.  86.     e.  60.     f.  94.     g.  89.     h.  71.     5:    a.  65.     b.  100.     c.  58. 

72.     e.  44.     f.  68.     g.  118.     h.  106.     4:    a.  72.     b.   105.     c.   86.     d.   117.     e.  50.     f.   112. 

,  82.     h.  52.     4:    a.  103.     b.  70.     c.  82.     d.  59.     e.  80.     f.  52.     g.  79.     h.  90. 
6  6 

6:    a.  91.     b.  111.     c.  138.     d.  119.     e.  105.     f.  128.     g.  85.     h.  140.    ^:    a.  125.     b.  66. 

6 
85.     d.  116.     e.  101.     f.  71.     g.  51.     h.  91.     5:    a.  73.     b.  140.     c.  102.     d.  109.     e.  111. 
90.     g.  137.     h.  136. 

6  6 

5:    a.    109.     b.    72.     c.    55.     d.    71.     < 


f.    88 
6 


72.     h.    122.     5:    a.    134.     b.    92. 

d.  80.     e.  79.     f.  137.     g.  58.      h.  126.     3:    a.  63.     b.  116.     c.  91.     d.  104.     e.  66. 

6 
115.      g.  52.      h.  70.      3:    a.  94.      b.  42.     c.  58.     d.  100.      e.  67.     f.  35.      g.  106.      h.  62. 
8  8 

4:    a.   92.     b.    75.     c.    102.     d.   87.     e.   62.     f.   118.     g.   82.     h.    131.     4:    a.   70.     b.    1»4. 

8 
122.     d.    89.     e.   99.     f.    76.     g.    S3,     h.    69.     4:    a.    76.     b.    107.     c.    72.     d.    94.     e.    GO, 
123.      g.  97.      h.  136. 

3:    a.  74.     b.  SS.     c.  43.     d.  97.     e.  72.     f.  105.     g.  67.     h.  86.     3:    a.  75.     b.  84.     c.  GG. 
8 
.  110.     e.  97.     f.   53.     g.  101.     h.  78.     3:    a.  90.     b.  124.     c.  56.     d.  110.     e.  80.     f.   130. 

S 
.  108.      h.  90.     3:    a.  68.      b.  85.     c.  125.     d.  51.     e.  111.     f.  65.     g.  101.     h.  77. 
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TEACHERS'  MANUALS  AND  PUPIL'S  EXERCISE  BOOKS. 

(Series  Published  1907  to  1914.) 

(Out  of  print:  Nos.  1.  2.  3,  5,  6,  7,  and  8.  The  materials  of  these  have  largely  been 
absorbed   in   revised   editions   represented   by   the   later  numbers.) 

No.  4 — A  Course  of  Study  In  IVIap  Geography;  paper  bound,  52  pages.  By  Allison 
Ware.     Price  by  mail,  postpaid,  SO  cents. 

Outline  Maps — In  connection  with  Bulletin  No.  4.  the  school  publishes  a  series  of  nine 
outline  maps  from  which  pupils  may  trace  outlines  tor  use  in  location.  These  maps  are 
9  by  12  inches  in  size.  They  represent  the  following  areas:  North  America,  South  America, 
Europe.  Asia.  Africa,  Australia,  United  States,  California,  and  the  hemispheres.  Price  by 
mail,  postpaid  for  set  of  nine,  ir,  cents.      (See  also  Bulletin  No.   IS.) 

No.  9 — A  Course  of  Study  In  Language;  174  pages.  By  EfBe  Belle  McFadden.  Price 
by  mail,  postpaid,  SO  cents. 

No.  10 — A  Course  of  Study  and  Teachers'  Handbook  in  the  Common  Literature  of  Life; 
207  pages,  paper  bound.     By  Allison  AVare.     Price,  postpaid,  1,0  cents. 

No.  11 — A  Course  of  Study  In  Formal  Arithmetic  and  Teachers'  Handbook.  By  David 
Rhys  Jones.     Tliis  bulletin  is  published  in  various  parts  as  follows: 

Part  I.  Teachers'  Handbook  and  exercises  for  integers;  109  pages,  paper  bound.  Price 
hi)  mail,  postpaid,  SO  cents.  In  lots  of  2.5  or  more,  freight  or  expressage  paid  by  purchaser, 
i~>  cents  per  copy. 

Part  II.  Teachers'  Handbook  and  exercises  for  common  fractions,  decimals,  percentage, 
denominate  numbers  and  mensuration  ;  84  pages,  paper  bound.  Price  by  mail,  postpaid, 
SO  cents.     In  lots  of  25  or  more,  freight  or  expressage  paid  by  purchaser,  2S  cents  per  copy. 

Drill  Exercise  Books  Nos.  1,  2,  3,  and  4  ;  paper.  Price  by  mail,  postpaid,  10  cents  each. 
In  lots  of  25  or  more,  freight  or  expressage  paid  by  purchaser,  S  cents  per  copy.  These  drill 
books  are  intended  to  be  used  exclusively  by  pupils,  and  may  be  purchased  in  bulk  for 
classes;  they  contain  merely  the  exercises  from  the  Bulletin  as  follows:  No.  1,  Addition  and 
Subtraction  (22  pp.):  No.  2,  Multiplication  and  Division  (23  pp.);  No.  3,  Common 
Fractions  (15  pp.);  No.  4,  Decimals,  Percentage.  Denominate  Numbers  and  Mensuration 
(24  pp.)  ;  answers  to  these  exercises  are  found  in  tlie  Handbook.  (Numbers  1,  2,  and  4, 
are  now  practically  out  of  print.  Unless  otherwise  directed,  Nos.  21,  22,  and  29  of  Self- 
Instruction   Series  above,   will   be   hereafter  substituted). 

No.    12 — Review   Courses   of   American    History    by    means   of   Composition   Topics,   and 

Teachers'  Handbook  to  the  use  of  the  California  State  Series  Texts.     By  P.  F.  Valentine. 

Part  I.  Teachers'  edition  containing  Introduction  and  directions  for  use  of  the  com- 
position method,  the  pupils'  topics  of  the  primary  text,  the  pupils'  topics  of  the  advanced 
te.xt.  a  paragraph  directory  to  the  text,  and  a  cumulative  fact  review  of  the  advanced  text; 
73  pages.  Price,  postpaid.  2S  cents.  In  lots  of  25  or  more,  freight  or  expressage  paid  by 
purchaser,  20  cents  per  copy. 

Part  n.  Pupils'  edition  containing  the  composition  outlines  which  follow  the  State 
primary  text  in  history;  10  pages.  Price,  postpaid,  S  cents.  In  lots  of  25  or  more,  freight 
or  expressage  paid   by  purchaser,  I,  cents  per  copy. 

Part  III.  Pupils'  edition  containing  the  composition  outlines  which  follow  the  State 
series  advanced  text  in  history,  the  paragraph  directory  to  the  text,  and  the  cumulative 
fact  review  for  the  same  ;  4S  pages.  Price,  postpaid,  10  cents.  In  lots  of  25  or  more,  freight 
or  expressage  paid  by  purchaser,  8  cents  per  copy. 

No.  13 — A  Course  of  Study  in  Applied  Problems  in  Arithmetic  for  Supplementary  Use. 
By  Mary  A.  Ward. 

Teachers'  Edition    (unpublished). 

Pupils'  Arithmetical  Exercise  Book  No.  1  (problems  involving  integers,  fractions  and 
denominate  numbers)    unpublished. 

Pupils'  Arithmetic  Exercise  Book  No.  2;  39  pages.  (Problems  in  percentage  types.) 
Price  by  mail,  postage  prepaid,  15  cents;  in  lots  of  25  or  more,  freight  or  express  charges 
paid  by  purchaser,  10  cents. 


No.  14 — A  Course  of  Study  In  the  Teaching  of  Composition,  Language  and  Spelling; 
paper  bound.  By  EfBe  B.  McFadden.  assisted  by  Ethel  G.  Smith.  Teachers'  edition  for 
first  three  years.  Price,  postpaid,  £5  cents.  In  lots  of  tS  or  more,  freight  or  expressage  paid 
by  purchaser,  20  cents  per  copy. 

From  tlie  teachers'  edition  are  reprinted  the  Pupils'  Exercise  Books,  into  whicii  pupils 
may  write  witl^  ink.  The  books  contain  the  exercises  for  pupils  but  omit  the  directions  to 
teacliers.  A  large  portion  is  printed  matter,  savins  the  labor  and  time  of  tiie  teacher  in 
copying  lessons  upon  the  board,  and  saving  tlie  pupils  also  a  great  amount  of  unnecessary 
labor.  By  the  use  of  these  exercise  books,  classes  will  make  from  two  to  three  times  the 
progress  they  make  under  the  usual  text-book  conditions. 

Pupil's  Exercise  Book  No.  1.  Price,  postpaid,  10  cents;  in  lots  of  2.5  or  more,  freight 
or  expressage  paid  by  purchaser,  IVz  cents  per  copy. 

Pupil's  E.xercis.^  Book  No.  2.     Price,  same  as  for  No.  1. 

Pupil's  E.xercise  Book  No.   3.     Price,  same  as  for  No.  1. 

Pupil's  E-Kercise  Book  No.  4.     Price,  same  as  for  No.   1. 

No.  15 — A  Simplified  Course  of  Study  in  the  Teaching  of  Grammar;  teachers'  edition, 
paper  bound,  1S7  pages.  By  Frederic  Burk,  Eflie  B.  McFadden  and  Irving  Brazier.  Price, 
postpaid,  J/O  cents.  The  same  kind  of  pupils'  exercise  books  accompanies  this  bulletin  as 
those  described  under  No.  14. 

Pupils'  Exercise  Book  No.  1  ;  68  pages,  comprising  Exercises  1  to  35.  Price,  postpaid, 
10  cents;  in  lots  of  to  or  more,  freight  or  expressage -paid  by  purchaser,  7i^  cents  per  copy. 

Pupils'  Exercise  Book  No.  2;  64  pages,  comprising  ^Exercises  36  to  85.  Price,  postpaid, 
10  cents;  in  lots  of  25  or  more,  freight  or  expressage  paid  by  purchaser,  7^  cents  per  copy. 

Pupils'  Exercise  Book  No.  3  ;  4S  pages,  comprising  Exercises  86  to  115.  Price,  postpaid, 
10  cents;  in  lots  of  25  or  more,  freight  or  expressage  paid  by  purchaser,  7%  cents  per  copy. 

Pupils'  Exercise  Book  No.  4  ;  64  pages,  comprising  Exercises  116  to  150.  Price,  post- 
paid, 10  cents;  in  lots  of  21  or  more,  freight  or  expressage  paid  by  purchaser,  T^  cents  per 
copy. 

No.  16 — A  Course  of  Study  in  Phonics.  By  Corinne  H.  Johnstone  and  Frederic  Burk. 
Teachers'  Edition,   Pait  I,   90  pages.     Price,  postpaid,  20  cents. 

Pupils'  Phonic  Exercise  Book  No.  1  (containing  exercises  reprinted  from  teachers" 
edition).  Price,  postpaid,  10  cents;  in  lots  of  25  or  more,  freight  or  expressage  paid  bv 
purchaser,  7%  cents. 

No.  17 — A  Composition  Course  in  American  Government  and  Pupils'  Handbook  to  the 
Slate  Series  Text  (Dunn's  Community  and  Citizen)  with  Supplement  containing  revised  or 
additional  paragraphs  upon  conservation,  some  California  laws.  Interstate  Commerce  Com- 
mission, California's  compulsory  education,  direct  election  of  United  States  senators,  direct 
primary,  township  and  county,  the  commission  form  of  city  government,  the  initiative, 
referendum  and  recall,  the  cabinet;  paper  bound,  about  40  pages.  By  P.  F.  Valentine. 
Price,  postpaid,  U  cents;  in  lots  of  25  or  ))i07-f.  cvpressage  or  freight  paid  by  purchaser, 
10  cents   per  copy. 

No.  18— A  Course  of  Study  in  Map  Geography;  can  be  used  in  grades  as  low  as 
fourth.     By  F.  W.  Hoffman. 

Teachers'  Manual  containing  directions  for  use  of  exercise  books.  Price,  10  cents, 
postpaid. 

Pupils'  Exercise  Book  No.  1 — With  maps  and  blanks  in  which  pupils  write  directly. 
Price,  12  cents,  postpaid. 

Pupils'  Exercise  Book  No.  2,  constructed  upon  plan  of  individual  instruction;  with, 
maps  and  blanks  in  which  pupils  write  directly;  price  10  cents,  postpaid:  in  lots  of  25  or 
more,  freight  or  expressage  paid  by  purchaser,  1%  cents  per  copy,  for  both  exercise  books. 
Outline  Wall  Maps,  24  by  32  inches,  unmounted;  (directions  given  for  mounting); 
No.  1.  world  hemispheres;  No.  2;  Mercator's  projection  of  world;  price  10  cents  each,  post- 
paid. 
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